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(57) Abstract: [l,2,4]Triazolo[l,5-c]pyrimidine derivatives represented by the following general formula (1) or pharmacologically 
acceptable salts thereof which show an adenosine A 2A receptor antagonism and are useful in treating and/or preventing various dis- 
eases caused by the hyperfunction of the adenosine A 2A receptor: (1) wherein R 1 represents optionally substituted aryl or optionally 
substituted heteroaryl: R 2 represents hydrogen, halogeno, optionally substituted lower alfcyl, optionally substituted aryl or optionally 
substituted heteroaryl; and R 3 represents a group of any of the following formulae ( A), (B) and (C). 
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[1,2,4] M)7/n [l,5-c] t'!)?^ ^MW 

*Att**«* 90S, JH8U^&tt&ft«S«0&JfLtt&lU MM**!*) K 
Jgftifc fc ti^Er ©msubifs $ ft3 &f£ H*f 5 o 

mm \zM UT#(gl:fcfc5 4Iffi r i: b ftt . £ TtV 
y&s&ftoWRhmfrs rft^-e^Au a 2A . a 2B , A 3 . fH®©-?-:/*^:/© 

%n b fix 5 [3-ok7y • ^ — irjv • ^-^ • 7 ^ — t a a — 

(European Journal of, Pharmacology) % 168#, 285H (1989^) ] „ t£o 

mn&m±.&mm, AiDsm; mm&mm&m&s ^mm&m, mm 
mfcwmmw. wf-fwrn. mjhu mnxm&mtm 

ft%> y 9 «2dE, SftiitePtSK >bW>ft&'&x 

*m^*i*# % ±tit&*&m** &mm$it: «*kh: x. z> . %.&m 

[l,2,4]HJ7yp[l,5-c]t°!) v^y^W, JRISHtsJB 
59-167592-§-42t«fc8l*£ftT^5„ 
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^7c, W098/42711joJ;t> , W000/17201^(t. 7f7 ^ ^A^&StfCfl^B 

vmnw & m * £ nx v % 5 „ 

w?^joj;^/^fcii^i5^w^^[i,2,4] h y ry^[i,5-c]t°y 5 ^ 

«PJfi, TIB (1) ~ (3D fcm-FZo 
(1) s£ (I) 
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ffifc7*=»*V % NR 4B R 5B (5^ R4B&J; 

XBiiSTK^J®^©®^, X B2 fi NR 4B2 R 5BZ (5^, R^fcJOT^tt^ft^ftW 
|ER 4A *J X t>*R 5A i^fcS) U 

te»7^=*V. 77;^/^^^ 77/^/K NR 4B3 R 5B3 (5^ 
R4B3^J;t/R5B3 ( i^^HtulBR 4A 33ct^R 5A ^I^S"^^^) > />n ^^ 

±^feaX B ^X B2 ^^^^^^p^i-5^*Ig^^-^^^oT^?P^«S 
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ot, CHifcttMlR^Sr*^] «r*1"} ^^§[1,2,4] h JJ 7^ p[1,5-c] 

(2) R*#**jR[^-rfcS±fB (1) Umo[\,2AW)rVn[l,5-c]M°V % 

( 3 ) R»as«ftt> l < \mm^(o^mmmmmmx-h s±e ( 1 ) * fct* ( 2) 

IB«©[1,2,4] h!)7/n[l,5-c]tf!) 5 fctt-t©3Ha±W*£n3 

(4) Ri*S2-7y7WTf*>S±IB (1) (2) IB*© [1,2,4] h V T *S 
p [1,5-c] f y $ v 5 fc tt 0^a±^ $ *15 i£o 

(5) R 3 ^^; (A) -C*$ix5S-C*)5±IB (1) ~ (4) ©VvfftfrfcR 
*©[l,2,4] h y Ty"n[l,5-c]t o y ^i?Vto&fr*1Ztt<OWSL±Xt&Zft>*$L, 

(6) iA^fopv 5 ^ e^u??^ai, viRs 

f7/ y S^SH^/tW^/H: Ko-l,4-tW fcT 5 JtlB (5) 

r«©[i,2,4] b y r y p [1,5-c] tr y =• ^^«t*fls* ©naiif^ £ 

(7) iAis^n y t?^ai N hf^y ^yf^fci4*;w* y y^x»hz>±Mi 5) 
iB«few[i,2,4] h y r -/p [1,5-c] ey ss^imfM^tt^osmiWfcSfts 

(8) SA^t°7^-/^ tfn-vm, ^^y-«fciihy7^/- 

/H*"T?fcS±e (5) |B*©[1,2,4] b y T ^ p [l,5-c] t" y 5i?V«i»#**:B: 

(9) XAi N <£ tJ^X^tK^J^^T^ 5 ±12 (5) ~ (8) ©V^Ttl^ 

^iaftoli.2,4] h y r y p [1,5-c] tr y ? ©»s±fiF» £ ft 

(10) XAifeJ:TjtXA2^7K*Jg^T*fci9s XAS^t Ko^S/, mCT^*i/ 
*fc»4t KP^^>^-^T*fc§±l3 (5) ~ (8) ©lvf*ia>£!Bfl£©[l,2,4] 
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VD T y o [1,5-c] tr 1) ^ fctt-t oa&^tt^ ^5t. 

(1 1) R3^5£ (B) t?a*ix5*-C*>5±IB (1) ~ (4) (D^ITtifrK 

e«©[i,2,4i M)7/o [i,5-c] t° y 5 i> ^f|i*fc£ fc ©*a±w^ * H 5 

(12) XBi^itrXB2©-^ s *^^C<tt**tftOTy'-^*fcttT7/V 
1) B*©[l,2,4] M>ryBll,5-dtf!J 5S?>«»**fcH:*0*a±fF** 
(1 3) XBi^7K*^^-efe^±l2 (1 1) BiOll,2,4]MJ7yo[l,5-c] 

(14) XBli:XB2^IP^i-5^*^^ : •±^fc , 9^ ^oXBiiXB2^^rti^W 

[1,2,4] h y T y n [1,5-c] f!J ^8tS»fc * fc tt-t <OWM±.%^ 

(15) |&?Pj^*^^v'^a^=ar-9-^»X*fc5±l3 (14) fB«<Z>[l,2,4] b 

y T/n [1,5-c] fc°y Si^ftSft^fctt^&S-kW*** 1 ' 5 *- 
(1 6) R 3 #:& (O T«$tiSSXfc?>±ia (1) ~ (4) (O^-fflt^z. 
1B*0[1,2,4] h y T V a [1,5-c] f y 5 5? * fc tt* ©3KS±tf£ * ^3 

(1 7) Yi*3.fctfY*#CH-e*>5±lB (1 6) |B*©[l,2,4]hyryo[l,5-d 

(18) XCi^tK^J©^ ii7;^^^> An^^ 5/7;*fctt^* 
yr^; K-CfcUs X«^7k*HSC J F-'e*>S±IE (1 7) l2^©[l,2,4]hy7V f n 
[1,5-c] t° y ^ v 5 * f±* ©HS^W^ ^5S. 

(19) Yi#£tF^;&sg3lijg^T*fc5±!3 (1 6 > E*0[l,2,4] V V TV o 
[1,5-c] k° y 5 v 5 i/fi^ft * fc ft* ©US ±1^ $ ftZ> «L 

(20) XCifcitnEa^XH^-esfeS-tlE (19) fB«©[l,2,4] h V T V 

p [1,5-c] try 5 v^^fttfcte^ollgii^stism., 

(21) ±13 (1) ~ (2 0) OV^3x^fclBtt©[l,2,4]hyr^p[l,5-c] 
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(22) _h!B (1) ~ (2 0) OV^tl^M^©[l,2,4] b yT^o[l,5-c] 

(23) ±IB (1) ~ (2 0) (DV^H^i-IB«^[l,2 ( 4] b y T^n[l,5-c] 

(24) ±12 (l) ~ (2 0) ©^f^i'EfOll^lfyT/nU.S-c) 
(2 5) ±13 (1) ~ (2 0) m^fr^lEiiitDtl^] h y 7yn[l,5-c] 

(26) ±1B (1) ~ (2 0) ©V^tl^^lE«^[l,2,4] h y 7/a[l,5-c] 

t°y 5 &i/m&fcizittt%<DM&±ft®£ftz&®G®A&& J 3-'tz>zk *• 

(27) ±IB (1) ~ (2 0) ©V^f ^^IBf ©[1,2,4] h P 7y'D[l,5-c] 

(28) ±ffi (1) ~ (2 0) ©V^H^l'IE«W[l,2,4] h yT^n[l,5-c] 

(2 9) 7r; ^^A2A^fr^M/Cii^**-r ; 5^S©^*5j;^ / /^ 
fcfi«#J©M5g<27c&tf>±lB (1) ~ (2 0) <DV^^^IB«©[1,2,4] h 

yTyD[i,5-c]t°y *v>mMfc*tzte^<DMm±fr®£ftz&v>&®<> 

(3 0) ^-^^y^^<D?&^^«t0/^7c(i^ra©^ofcfe<D±lB 

(1) ~ (2 0) <DV^-ftL^^fB«0[l ) 2 ) 4]^yTy^[l,5-c]t°y ^v^^W 
(3 1) 5o^©?^^«tt>V^^{i«^J©M5t^7c*<D±IB(i) ~ (2 
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5t (i) ©^Kojeufcasv^ 

(iii) 77^;^W77;^^t=if-VW77^^Htlt iflfctf 
^tfc7~15©77A^;K ± 9 AttWKfi^VvVK 2 
-V^/l^fvK 2-7a=^otryl/ % 3-7x=^7"otr^ S??*-^ 

(iv) ^nr^itm l«ilfM3~8©V^P7^/K <k 9 A 
(vi) Jf««*lJi:ttl4, WjfcfiSaJSC^ **W^33it«MS«^^ 

>f$*vy>K ^f^/^K w^Ky/K -Yy^Fy/K yy~;K 
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v/k vy^/^K ^y^-y-y 

y/K t'7i/y;K hyr/y/K fh7/^K -T^vy/K **i?-yy 

t/p-^K t°-<yvvK t c -<y^7, k^7^-/K tt^E-tf^t^K. 
t Knk 0 7~/K fb7t Fp77-;K f h7tKo^/^K ^ h y t K 
k"nP^/K ^e/v^y/, f-^/l^^y ^t^^v'y, S?fc K 

(vii) mmm-7(o^fj:< t^mw^^-^t^mmmt ttii, ±is^« 

(viii) zmmm* t -» k & o £ ft « awaa**** * xmm 
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(ix) »Si-52*®^t-»^*oT7^**^5«***^^^ m *- if 

(xi) itsir/^/K e^Mr/v^^^ emis^T/^y-r^^^ 
i±#«*o««*fc»*i-*- »7;^;k ry-/K 77/^ 

*y>f^O«*« (a) *H«T?*>0. f^7y-/^J:«77^^ 
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£ (xiii) > tejRT/v^^^^^^fc^^^ 5 ' 

tt7D-;KDlftS (xii) ^ilffct), fi&mn^s©»s^ miEtt 

(xii) tft7y-/K **7?**>K ir7/^^^'>> ^ 7 ^ ;1/ 
*,*J4». ***** m.T*=* 9 s. 7P-^***A «7VV#/^ 

^^^^ r^y, *;*fctti?fi»7^w5;*#*>tf fe^^o — 
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(xiii) W^^S*5i^»^#^mm^K^fim£i:LT[i, «*LtfH 

tt*7*3*S^ 7P-^A <£i7/^^^ 

£L<, «*.hhimkil *fls**«*. WW* **** y^«**©««» 

^sw*)v*vw&. &&mmL. y-r^mm, 

*/^!)^©7/v*!)±i^Mt> 7^5 = * 

tn*-?*>«. (i) ©fw*** (a) t^Ho^^^w^ 

(IA) «L©4b*« (ib) > fc-a-fc (IO tiov^t^ix^s, 

*.&mm<D&n. jn&mm wta. 7ot^^-^ 

. */z/-ti/X (Protective Groups in Organic Synthesis) , ^y 
(T.W.Greene) .^P-TyK-fyX^^V 
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yfry K (John Wiley & Sons Inc.) (I98l¥) ] <D«kfc*H-- <fc 15 . 

tt&m (ia) , (ib) *sj;tj« do. tt&<&Kttiafcttv>»sr* 
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Y 2 ^r^NH ^ 



IS1 
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(IB) 

NH 2 

i IVr 1 



(IC) 



(5t+, B.K XAi, XA2 % XA3, MA, X*K X*\ X", X<^ Y^OT'tt 
•e^nBSIBiHaT-fcS) 
IS1 

JKfWb** (ID tt&to<DJJ& (WOOO/17201) Sfc^ft^CTc^&K 

j:9^t5-i^5. ft** (ni) n&to<DJj& • 

^fnf'f^S'^'^^H'- ( J - Het - Chem.) \ 27#, 2181H (1990 

m ] *fc ri^nm* cfc^&K i d *j&-r s r^j&st**«.*fcs (iv) 
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y*9?y V-X^y-Tv- (Pictet - Spengler) &£LT£n£>*l5 
xhyt Ko-f U V-fr^S [0>J;ltf> SUITS'* (Synthesis) , 329K 

(1978¥) mJ i>L<te*ft^lttfc^£V&&1-Z^kfrX^Z 0 

(II) irl^ft~*»Jft. #*L<«1.6S*©fc** (HI) . (IV) 
*fcfi (V) £0-10^1:, #£L<te3.0^»<Z^ft&S^ ; £T, 

~i5o , c©ra©£St?io^ra~48^raR^ - i ^ * 5 ft** (IA) * (IB) 
*7ttt (IO £#3r£a5T*#5 e RJS»J:^iStt*»jKfc tfUtfx b 

7kFo77y mmTHFiB&i-) . v^^M^ ^xfl/y^!)3WK v> 
^f^*M7 5 K (£A«DMFi:lM-) . S^fvuT* 5 K, N-y?vv 
f P y (MNMPtK&i-) > S^fvw*/!'*^ K (^DMSOiP&i") > 
^y^y. Y/v^y^ *i/Vl/ s T±Y~VD/K #H^3vK t°y^>\ x 
^pp^y, #£L<teNMP. DMSO^fe 

Ttts h y xf;v7 5 y s S>4 y^P tV^^T 5 y, 1,B- 9 STV*S'* <= 
[5.4.01-7- ^Ti^ (MDBUtK&-t) > k o y^y N-*fvWe/U* 'J 
fc*#!J*A % ^th!l!?A N J*|£1?v">^ 7k*ft^by >>^> 

t«l«Mr4*jHWttlBtW«n?fc5) X-hZit&m (IB') fcmT^&^o 
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(IX) *fctt ' IJH2 

W 1) R 4B2 R 5 f NH 2) MtZM ¥ ' 
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IS 2 

l8ii:*Lfc*ftiW«o*^ fc** < n) (VI) (T7VK 

yyflti) (VII) SriSrim^o 

Xls= 3 

(VII) *Rtf 

Mans****-"**** (vm) a. 

tltUlt AjtrflHF, i****^ -O-if^ *S/l^ ^ 

Ig4 

te^fc (viii) ^4s^tb<^4«^^s^4^^ , t , ^ iy§*~*iifJfiu 
ff*L<r4i~ioa*o-(b** ax) ^ ia*~*a»»- #*l<i*i~3 
a*o»aft»n*©«T, a*-78~ioot;©iB©*** l < «o~5o°c 

onBO«-C10^W~24»IBR*S***-fc^*9fli** (IB') 
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*fcriffc£* (viii) £&M^t<te&j&t^?§ttfti«<K 1 

a*~^iify*, ff*L<ttlrlOS*©ft^* (IX) £a3t-78~100°COH1 

:il:J;!)Ml3 (IB*) £#5 SJ^I^Stt^lttttt^ 

> N 3i— r;K THF, DMF, v^^vKTi? 

hTU\ T*fe h = h D ^f-^s x-fS—JK 

smm&u 00*. if*®, attk ft^, mm, mn^B^f 

<ffc£4fc (I) <fcS£tt#. MUte&s mtzt$s-&m 

(I) ©i££I&#L7cV^t s ftl^fc (I) feftsatefc: 
tt, *©££*m-t"*Uf «fc< * ^fc N )Bltt©^-C#b*t6»^^r4x fls£t& (I) 
£51^ ftjgjE ttffift $ , 31 MS ft *r*P * 5 - <b J: 
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Bruns h <0~)o¥k [^E- 1/ ^ a. 7 - • yy— -^^X2iy— ( Molecular 
Pharmacology) ^ 29# s 331H (1986¥) ] \Z.^=f-<D^^M^.X^7ot^ 0 

7vVm$kfo*. 7k?^tfc50 mmol/Lh V X (fcKn^ixy^) 757^ 
$y-mm. (^^TrisHCli;Pl&i-) WffiWL (pH7.7) tKU 

if- (KinematicafrSS!) £ ffllMTl!^ t7t D ®»?ftfcji'i>£lti (50,000xg, 
IO^PhI) U nbfrtz.tt.mm~nXfmM<D 50mmol/LTrisHCl WiffiWL*Mjl 

tsisL, mm<D&b£mz?f<otc 0 nbtitcmmitWi'M^ 5m g (mm*) 

/mL©j»$££Kft5 X ? 50 mmol/L Tris HC1 MMWi [10 mmol/L&fc 
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77y^>f7^t-f0.02^-=y Y/mgU^. (Sigmatfcft) 

±IB0**»Lfcl»ISH»*l mLC, h V ft? AtiK LfcCGS 21680 
{ s H-2-[p-(2-^/^>jN*^v'^^)7 3 i^^T 5 /]-5*-(N-^^-/^^/V^=¥f-^ 
K)7fy >^ : 40^r^— y — /mniol ; — • ^ l/^y^ K • 1? 
T (New England Nuclear) ttfi [if ■ v 5 ^ — .^'77-^3D^- 
7^K.^^^^y^^^/^.ir7t°^!>7 L -<^^^ (The Journal of 
Pharmacology and Experimental Therapeutics) N 251#> 888H (1989^) ] } 
50/iL (**S-»£4.0 nmol/L) 33 J:t5KKft^»50/iLSraP*.fc. S^^r25t 
-ei20#MI*Kfcx #7 (GF/C; Whatman ftft) ±-CjftaK§lit 

i§ U £ L tc 5 /i L© 50 mmol/L Tris HCllTff J$? T3 HI Ifcfr L 7c . #7 
*llMf&£^T/VtJ^»U v-^W*- (BX-H ; »*tt*X3Htfc 
ft) Mx., JkltMtraflc^^V-Va^*^^^- (PackardttM) "C 

WIMk£*<0AaAg&fls:*S£' ( 3 H-CGS 21680^^-) \^-f^m^(0»mn 

mm(%)={i- — ^&-& mm # & >> xl00 

£*££S£ f±. !Wbl^^#£TW s H-CGS 21680^^clttgS-efe 5 , 
##g#Jjji£<£g £ fi N 100 mmol/L-^^ a^yf/U7fy W (CPA ; Sigma |± 
ft) #^T-e^ 3 H-CGS 21680fe-^ifcltlBJ:-C&»J. MQo&&l : l*(Z>&'&ftk 
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tw!]2 cgs2168om#* v;/v— mmm) 

mWg-Zh&o CGS 21680 (7f; isyAu&t&ftftWlW) SrJHfcrtfcS-S-f 
5 bsTfS f^Augt&ft&ft UTEJftH^flcO^SIIlJRttiBI (medium sized 
spiny neuron) te*Jtt5**>< (GABA) fNStt»iWtt^^fi«*S*IHW * 
^5 [^ff ^ ' ^ ' -a w B t-f 1 ^ (Journal of Neuroscience) 
16#> 605H (199650 ] o iOii^b, TtV V^AaASgftflMftHSfilfc 
^^b^»^®5-©GABA#i!it4W^©|xi^^«W^^|gL^^^. 
CGS 21680&^-T# * l/./v'-^i^ £ H 3 bftTV^. 

5iI»©*IM4ddY^*;* (M22~25g, f3#SLC) Srl^lOEE^V^ XRi; 
fTofc. CGS 21680 (RBItfctW ££3£&7K (*«K3iltfcS8) fc*#U 10 
M g/20ML^^^^terti-^AL7c o ^^#Jfm5%^^-fe^n-^ (£* 

MCi:Pl&-r) ^M^tK l?»»LTBV>fc. CGS 21680 

**V^« (0.5% MC^WM* : *fRS) £-tave*i&n&-£Lfc Or**** 
S10 gfc/c t) 0.1 mL).ft8Mk-&4feiS;4-l^Fra«^lIEToifi5$4.5 cm^Sl.O cm 
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(1) WKSr"&fc»»tfc** J t©SI»*5^a 

/«\ -xf-iu- /•>- 112 >•+ •* -± Z~ f7~> 3fi< >£> ^Isb^f? 
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(1) tuK. 1iUfc#fc£fc!K»7fcS**©SS& 

ij- a-V- ri-J- RH Jl* f |N( 1 1 ^7 K i. vfc ~h- ?— V" 

(2) fffJK^-&M^fc**^:0^©^B# 


4 


(1) ffiK*r'&fc»ttfc**'*©S$£ ! fcio#:K 

(2) HtKSr^ltBJ-tfc^S^oftl&SrS^ 


5 





K J» Ibft tt 10$J <D # Z V -7 y - 7, =1 T #S 3,& J^. T t ft o « £ ^ U fc „ 
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;V • f7^vy s >3y (Journal of Neural Transmission) . 39-71H 
(1994¥) 3 o 

5ji^*t4ddY-7^7 (#:m22~25g, B#SLC) £l$10GG/B V^Hifc£ 
=frofc 0 ^t^W^^tes M23±l , CvS£55±5%©»MrtT?**U 
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&j£l|E-foiii£4.5 cm, (fil.O cm<75-£t-^ »> ^i^pKW^ ffi&&©*£rl(S 
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-1,2,3,6-x h7t KotrP^V MPTP^PTr) 5 

vw&n&m - y> > &® • wmm^iro 

z.(D MPTP teEajHStt'*-*^^*©*^*'*: l^&kftTV^S ^ D 
y^X • • if • tVatA' • 7*75- • ^ • iNf • 
a— . • a— (Proceedings of the National Academy of Science USA) , 
80^, 4546H (1983¥) ] . ^y^^ty M«»ILWII 

y-sfzL-y*. ■ Up— (Neuroscience Letter) . 57# x 37H (1985¥) ] o 

2~~BMB<nmM = *y ^ (&S300-375 g, S*^^) £l$4 
|S^T|l!Ifc£*To7t 0 MPTP (RBI*±S£) &3ilt/Bi«*i** 
SI) U 2.0 mg/kg£ 1 P IBs 5 0 n = * ^-^-fe JX h &Tfc&# L-fc. 

&KfflWc 0 f*Rft£4&tt0.3%Tween80. 10 %L b 
^;Rfcov^te30##fc8n#!1^ l^l^lttSI^^bllitli^^^f^ 
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TtfctfcLfrofc : ^/^^ yv©HBfltftltft}£ (Wilcoxon Rank 

Sum test) ] 

VftgotiMI^ {^^Jlx 4b-a«, fc-&4&4, jk^6fcJ;«^9 

*»ttfti:UTri, ddYflU*-*'*;* (&Ji21~26g, H*SLC) Srl^lOEET 
-KUBLfc. ^flWWJWW*^ ^23±1°C, S^55±5 %©»«ItSfL, 

HFfeit^TKMSS^aii^^fco nan*, fflnssas 

0.3% Tween807KWi-S^br, KMtt 1 l^p^lOmg/kgSrSn&^L 
fc„ tttt»JH»»Cl4, 0.3% Tween80^c^©^.trl0mL/kgMPS#Ufc o ^ 
ffijB#P B ^giJ^{iPorsoltO^ [T/Vv'-iy • TyTA^-X4 3/U • F* • 77 
^vaf^t? • ^ ' F £ ■ t° (Arch, int Pharmacodyn.) 229# N 
327-336M(l977¥)] f-*P tT?To fc„ m®T t V /U«OP9«f^* 

flf (E^lOcm. if5$25cm) fc % *fi23±lt;©7k«:3e£9cmte:§Bo-C^ !7* & 
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*:<D'&(D4£m (240#) t'fett 52Mt®j£tf£ ^^o7c0#^ (^F 

^tTofe 0 fc*5 % ^®)B#P B M£te> 2|E£|1P#^liilU 

Steel-testfe V > TfT o fc e 
8***5 7 



i7i 






**H*H 000 


0.5% 


MC (&&&HR) 


176.6 ±20.9 






8.5 ±3.3 (p<0.0l) 


0.5% 


mc (iSEtt*rfig) 


206.6 ± 8.2 






75.6 ± 18.5 (p<0.0l) 


0.5% 


MC 


181.6 ±10.3 






31.3 ± 16.3 (p<0.0l) 



fc&m4s x.w<&mmiQ mg/k g ma^x\ ^wn&moGntt 
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U8i7f^ ^U-feP ^j-^x/K £S&&7k, /Pk> 

n<5o mnm. &&m. mmn. mmtnu %it 

fc-frft (I) *5 J: *r © 3l3I±f^ $ ft 3 & £±12 © S W T*^ V > 5 K 14, 3 iS\ 
<f|cJ:9J43S:«3Js, ii3T> riiAiA&fctu l El tot 1-100 mg^faBT l 
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fatTtex w&<Dm* <o$kW\z & v&W)-fz>o 

^ re » a ft <p * & ojlgflB 

ft, ftfcffi*a*ftV^|fc!m270MHzTffl£$ftfcfc^fc5. £fc:/n 

2_ 70/ f;wtK7^K65g (515mmol) fciOTBU 70 mL (510 mmol) 
*BMF150mLfc**U rm,6-^ Wtt'U 
DMF Jgfc (50g,256mmol/lOOmL) l*lfi£45 

2moUL^7k^-CpH^6~7^P^LT, £j*1-*BJI***rMt Lfc. #b 
;fcfcB»»*W»*« (^p*;^/^/^ = 10/D fc**U 

*;Vi»-C h y ^l/—>3 ^ (20) LT, tlJUfc*^ 56.9 g«:6£J6 

MH&bLXWZ (JR*78%) 0 

iH NMK (S ppm, DMSOde) : 10.49 (brs, lH), 9.78 (brs, 1H), 7.95 (dd, J = 

0.7, 1.7Hz, 1H), 7.28 (dd, J = 0.7, 3.3Hz, lH), 6.70 (dd, J = 1.7, 3.3Hz, lH), 

6.30 (brs, 1H), 2.50 (brs, 3H). 

Mass (m/z) : 284, 286 (EI + ) 

IR (KBr) : 3750, 1654, 1560, 1478 cm 1 

jtt£ : 185 °C 

#%0ij2 : 7-* aP-3-(77^-2-^^)-5-^^[l.2 1 4)^ 5 7 

^ b [4,3 -c] t° y $ s? y ftt£4&B) 
'77W=ry#ffl«LTs > (225 g, 1.58 mol) Sr^v^^ 320 mL^ 

rHK^i^^v^B^ifi' 340mL(256g, 1.58 mol) 
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90 wmmm^m^tco ^wmtmrn^t^ ^^#a 90 % (316 

mmoD^Ox, £b^l60 °CX*2 B#F^»U7c 0 &J»7^ fcfcmm<DlHU 

iH NMR ( 5 ppm, CDCI3) : 7.75 (dd, J = 0.7, 1.7Hz, 1H), 7.44 (s, 1H), 6.97 
(dd, J = 0.7, 3.3Hz, 1H), 6.66 (dd, J = 1.7, 3.3Hz, 1H), 2.63 (s, 3H). 
Mass (m/z) : 266, 268 (EI+) 

IR (KBr) : 3040, 1592, 1512, 1464, 1301, 1081, 1009, 902, 897, 755 cm 1 
: 122-124 °C 

#%#13 : 7-^nn-2-(^7>'-2-^7V)-5-^^5 L i-[l,2,43fyT 

ynii,5-c]k°y at-a^c) 

fc-£#)B 2.7 g (10 mmol) £THF 8.5 mL fcWM U tK^TDBU 1.5 mL (10 
Ltc 0 SS^Tf, Wfflb/'Si$:^THFT»Us fIMfr£t> (^^C)2.1 g 

%&&®fct^xmc mmsi%) 0 

iH NMR (5 ppm, CDCla) : 7.65 (dd, J = 0.7, 1.7Hz, 1H), 7.36 (s, 1H), 7.28 

(dd, J = 0.7, 3.3Hz, IH), 6.60 (dd, J = 1.7, 3.3Hz, IH), 2.78 (s, 3H). 

Mass (m/z) : 266, 268 (EI + ) 

IR (KBr) : 3745, 1596, 1508, 1452 cm 1 

M : 230 °C 

#%#IJ4 : n n-2-(77 - f^)ll,2,4] h 9 7^ *[l,5-c] t° P 

^y-5-^](3,4-v^ \.*$"<>i?A')7$l' (it&W) 

it&mB 50.0 g (l87.5mmol) £THF 600 mL fcWM U n *U-DBU 42 mL 
(280 mmol) *JP;U If T'l5l30j)FIIjf Lfc 0 Rj&**fc:3,4— h*S<"« 
i/v^T^V 94g (563 mmol) ZMz., 60 t CT*^)2 bfc. 
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h y ? u ~i, a yU WMik&m «fc£»D) 53.2 g£6£@#£: UT#7c OlX 
^74%) o 

iH NMK (5 ppm, CDCls) : 7.60 (dd, J = 0.7,. 1.7Hz, 1H), 7.20 (dd, J = 0.7, 

3.3Hz, 1H), 6.94-6.98 (m, 3H), 6.85 (d, J = 7.9Hz, 1H), 6.61 (brs, 1H), 6.58 

(dd, J = 1.7, 3.3Hz, 1H), 4.74 (d, J = 5.6Hz, 2H), 3.90 (s, 3H), 3.89 (s, 3H). 

Mass (m/z) : 385, 387 (EI + ) 

IR (KBr) : 2359, 1630, 1616, 1585, 1515 cm 1 

R£ : 193 e C 

#%W5 . an -2-(7 7^-2-^^)11,2,4] MJTy*n[l,5-c]t°y 

%i?y—5—^^TK> Ofb-a^E) 

{b-a-feD 50.0 g (130 mmol) £ h V 7/u*p»» 260 mL U 
h!)7^tn^^^/V*^» 50 g (333 mmol) *3it^T^y-^ 42 mL 
(390 mmol) *JP*., *m^»2l*M«#Ufc. SJSHTfs hJ7/u*B*i 

({b^E) 25.6 g LT#fc 0R*83%) . 

iH NMR ( 8 ppm, CDC1 3 ) : 7.64 (dd, J = 0.7, 1.7Hz, 1H), 7.25 (dd, J = 0.7, 
3.3Hz, IH), 7.04 (s, IH), 6.60 (dd, J = 1.7, 3.3Hz, IH), 6.30 (brs, 2H). 
Mass (m/z) : 235, 237 (EI + ) 

IR (KBr) : 3104, 3070, 1666, 1592, 1552, 933 cm 1 
ft£ : >270 °C 

*#086 : 7->fnn-2-(3-7/VtD7i^)[l,2,4]MJ7yn[l,5-c] 

tT V 5^^-5-^^T$ is (*b£W) 

#%#iJl~5^fe^C, 2-7^/Vt K75?K©^9K:3-7^b'< 
^/^/Wt K7i?K^^> jt^fcF&Wfc. (»8.6%) o 
iH NMR (5 ppm, CDCI3) : 8.34 (brs, 2H), 8.03 (dt, J = 7.9, 1.3 Hz, IH), 
7.90 (ddd, J = 1.3, 2.6, 9.9 Hz, IH), 7.62 (dt, J = 5.6, 7.9 Hz, lH), 7.40 (ddt, 
J = 1.3, 2.6, 7.9 Hz, IH), 7.09 (s, lH). 
IR (KBr) : 3446, 1670, 1604, 1597, 1560, 1551, 1471 cm 1 
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K£ : 275-276 °C 

#W7 . ^[s-T 5 J ~2-(y 9 y-2-^v)[l,2,4] h !> T^[l,5-c] 

#%«B"C#fe*bSflS^*B 5.00 g (21.2 mmol) £DMSO 60 mLl^^L, 
^-^df^-s-T-if* fn[4.5]f*^ 10.6 g (74.2 mmol) £*n;i, 

■caau " bfcau 

tTte *Kt«*b*C#e>^«a*&T-fef^ 100 mL*3J:t/2 mol/L tfUft 
100mL^^^-C60 °CT:« B»W«#Ufc. ^I^Ti> Rfc*tt**»*W 

L-C, Mfrfr* <flS*»G) 4.09 g LTfcfc (tt*65%) . 

iH NMR (5 ppm, CDC1 3 ) : 7.60 (dd, J = 0.7, 1.7Hz, IH), 7.17 (dd, J = 0.7, 
3.3Hz, IH), 6.57 (dd, J = 1.7. 3.3Hz, IH), 6.13 (s, IH), 5.70 (brs, 2H), 3.92 (t, 
J = 5.9 Hz, 4H), 2.55 (t, J = 5.9 Hz, 4H). 
Mass (m/z) : 235, 237 (EI + ) 

Jtttfll : 2-C7 7 ^-2-^/v)-7-(8aS-^"^ 9 t Kn p[l,2-a]f 
7i?y-2-^/v)[l ) 2,4]b!J7/n[l I 5-c]^^;^-5-^^^ (fc* 

«1) 

#%#|5T'# feftMfcl^E 500 mg (2.12 mmol) &DMSO 10 mLfcHSMPF U 
«*y*A 880 mg (6.37 mmol), SaS-** 9 t Kn fP p [1,2-a] *° 9 5> 
^802 mg (6.36 mmol) 140 7CT?»2 #W«#Lfc. »7l, R 

y WJBfc** <fc**i) 360 

mg'S:efi»*iUX»*: (HJt^35%) . 

iH NMR ( 5 ppm, CDC1 3 ) : 7.58 (dd, J = 0.7, 1.7 Hz, IH), 7.26 (dd, J = 0.7, 
3.3 Hz, IH), 6,56 (dd, J = 1.7, 3.3 Hz, IH), 6.04 (s, IH), 5.61 (brs, 2H), 4.38 
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(d, J = 11.2 Hz, 1H), 4.18 (d, J = 11.2 Hz, 1H), 3.18-3.09 (m, 3H), 2.68 (t, J 
= 11.2 Hz, 1H), 2.34-1.48 (m, 7H). 
Mass (m/z) : 325 (EI + ) 

IR (KBr) : 3184, 2800, 1662, 1643, 1597, 1442, 1438, 1338, 1224, 1092 cm 1 
mM : 262 t 

7tm^ : C16H19N7OO.I • H 2 0£ LT 

H-IMSE (%) : C = 58.74, H = 5.91, N = 29.97 

nm\% (%) : C = 58.67, H = 5.99, N = 30.05 
$mm : 2-[5-7U-2-(77^-2- f /V)[l,2,4] h V T 3/ n [l,5 - c] 
t°y $^^-7--T/V]-7K,8aS-^-^^ t Kb fc°n d [1,2-31^7^-7- 

iH NMR (5 ppm, DMSO-d 6 ) : 7.86 (dd, J = 0.7, 1.7 Hz, 1H), 7.58 Cbrs, 2H), 
7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.67 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 
4.80 (d, J = 4.6 Hz, 1H), 4.39 (d, J = 13.5 Hz, 1H), 4.16-4.26 (m, 2H), 
3.27-3.37 (m, 1H), 2.96 (d, J = 11.2 Hz, lH), 2.84 (dt, J = 3.3, 12.2 Hz, 1H), 
2.42-2.54 (m, lH), 2.13-2.24 (m, 2H), 1.97 (dd, J = 5.6, 9.2 Hz, 1H), 
1.61-1.66 (m, 2H). 
Mass (m/z) : 341 (EI + ) 

IR (KBr) : 3282, 3136, 2804, 1606, 1572, 1512, 1441, 1375, 1338, 1246, 
1169 cm 1 

: 271-272 °C 
7tm%ffi : CieHieNvOa k LT 
tUHff (%) : C = 56.29, H = 5.61, N = 28.72 
(%) : C = 56.10, H = 5.62, N = 28.37 
: 2-[5-7?;-2-(77>'-2-^^[l,2 1 4] f V T^n[l,5-c] 
tri? 5^^-7-^/H-7S,8aS-^^^ t Kn n[l,2-a]t'7^y-7- 
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iH NMR ( 5 ppm, DMSOde) : 7.86 (dd, J = 0.7, 1.7 Hz, 1H), 7.59 (brs, 2H), 
7.06 (dd, J = 0.7, 3.3 Hz, 1H), 6.67 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 
4.78 (d, J = 4.6 Hz, 1H), 4.34-4.45 Cm, lH), 4.13-4.28 Cm, 2H), 3.32 (brs, 1H), 
3.01-2.85 Cm, 3H), 2.61 (t, J = U.O Hz, lH), 1.23-1.33 (m, 4H). 
Mass (m/z) : 341 (EI + ) 

IR (KBr) : 3323, 1660, 1612, 1597, 1560, 1508, 1456, 1396, 1166, 1072 cm ' 

jR£ : 261 6 C 

5tm£%\ : CieHi9N 7 0 2 ■ 0.2H 2 Ot LX 

fHHg (%) : C = 55.71, H = 5.67, N = 28.42 
UPMi (%) : C = 55.96, H = 5.79, N = 28.22 

mrnrn-. 2-07^-2— iri-i-Whs-i-* w*^ tKB 

t'pn[l,2-a]t'7^y-2-^^)[U4]byT/n[l 1 5-c]tlv^-5- 

: 37% (S^k^f-^/^ t'/H-f /K'^l ; 

iH NMR ( 8 ppm, CDC1 3 ) : 7.58 (dd, J = 0.7, 1.7 Hz, IH), 7.16 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.03 (s, lH), 5.74 (brs, 2H), 4.37 
(d, J = 11.2 Hz, IH), 4.15 (d, J = 12.5 Hz, lH), 4.03 (dd, J = 5.9, 12.5 Hz, 
IH), 3.52 (dd, J = 6.6, 9.2 Hz, lH), 3.30 (s, 3H), 3.09-2.98 (m, SB). 2.61 (dd, 
J =10.6, 12.5 Hz, IH), 2.41-2.31 (m, 2H), 2.20 (dd, J = 5.3, 9.2 Hz, lH), 
1.92 (dd, J = 5.9, 13.2 Hz, IH), 1.76-1.64 Cm, lH). 
Mass Cm/z) : 355 (EI + ) 

IR (KBr) : 3160, 2940, 2827, 1658, 1644, 1560, 1458, 1388, 1381, 1242, 
1198, 1111 cm" 1 
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1R& : 179 °C 

yumfiVr : Ci7H 2 iN 7 0 2 tLX 
%\W (%) : C = 57.45, H = 5.96, N = 27.59 

mmm (%) :c = 57.11, h= 6.07, n = 27.32 

mm5: 2 -(7 7^-2-^/v)-7-(9aRS-^^^t Kp*!> K[l,2-a] 
^^5) 

iH NMR (5 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.77 (brs, 2H), 
4.14-4.02 (m, 2H), 3.07 (dt, J = 3.3, 12.5 Hz, 1H), 2.91-2.80 (m, 2H), 2.64 
(dd, J = 1-0, 10.6 Hz, 1H), 2.26 (dt, J = 3.3, 11.9 Hz, 1H), 2.12-1.57 (m, 5H), 
1.37-1.23 (m, 1H). 
Mass (m/z) : 339 (EI + ) 

IR (KBr) : 3142, 2935, 1657, 1597, 1506, 1458, 1433, 1338, 1217, 1140 cm * 

jft£ : 219 °C 

5n*#W : C17H21N7O • 0.2H 2 O£ LT 

fH-M (%) : C = 59.53, H = 6.29, N = 28.58 

mmiM (%) : C = 59.59, H = 6.28, N = 28.42 
mW\6 : 2-(77 >--2-^)-7-(9aR-;t^ 9 t K^7^ [2,1- 
c]l,4-tWy-8-^/V)[U4]MJT/Ptl,5-c]f!) %W-*-4fi'T 

iH NMR ( 6 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.01 (s, IH), 5.74 (brs, 2H), 
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4.15-4.05 (m, 2H), 3.68-3.91 (m, 3H), 3.32 (t, J = 10.6 Hz, lH), 3.07 (dt, J = 
3.0, 12.5 Hz, 1H), 2.84 (d, J = 12.5 Hz, lH), 2.72 (d, J = 11.5 Hz, 1H), 
2.26-2.61 (m, 4H). 
Mass (m/z) : 342 (EI + ) 

IR (KBr) : 3156, 2843, 2333, 1666, 1647, 1603, 1446, 1231, 1196, 1124, 

1067 cm 1 

Hk£ : 224-225 °C 

Ttmftffi : CigHi 9 N70 2 • O.IH2O k. L-T 

tUHfi (%) : C = 56.00, H = 5.64, N = 28.57 

mmm (%) : c = 56.19, h = 5.63, n = 28.21 

$ttffl7: 2-(3-7/V^n7*=^)-7-(7R,8aS-7-^ \>**s*9 9* 
F P t'na[l,2-a]f7^y-2.-^^)[U4]hy7y ( n[l,5-c]fy %W- 

X, £SJi<t£& (ft£^7) 

: 19% (r-fe V ^"Cfftt* ; Sfe^*) 

iH NMR (5 ppm, CDCI3) : 8.00 (d, J = 7.9 Hz, lH), 7.91 (dd, J = 2.0, 8.0 
Hz, 1H), 7.42 (ddd, J = 2.0, 7.9, 8.2 Hz, lH), 7.15 (ddd, J = 2.3, 8.2, 8.6 Hz, 
IH), 6.07 (s, 1H), 5.63 (brs, 2H), 4.38 (d, J = 12.2 Hz, 1H), 4.17 (d, J = 13.8 
Hz, 1H), 4.02 (dd, J = 5.9, 12.2 Hz, lH), 3.52 (dd, J = 6.9, 9.6 Hz, IH), 3.30 
(s, 3H), 3.09-3.00 (m, 2H), 2.61 (dd, J = 10.6, 11.5 Hz, lH), 2.45-2.31 (m, 
2H), 2.20 (dd, J = 5.6, 9.6 Hz, lH), 1.91 (dd, J = 5.6, 11.5 Hz, lH), 1.76-1.68 
(m, IH). 

Mass (m/z) : 384 (ES + ) 

IR (KBr) : 2931, 2816, 1653, 1608, 1558, 1508, 1435, 1236, 1169, 1103 cm* 
§m : 190-191 °C 

jtmftffi : C 19 H 22 FN70 • 0.lH 2 O£ LX 
W-JHB (%) . : C = 59.24, H = 5.80, N = 25.45 
mm (%) ■ : C = 59.27, H = 5.99, N = 25.25 
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_ a]t o- ^_ 2 -.f ,v)[l,2,4] h !J T)/n[l ( 5-c]t o y ^ ^-S— f *T S V 

(testis) 

: 19% (Tir h ^T'SjSbI ; fife$*) 
iH NMR (5 ppm, CDCla) : 8.00 (d, J = 7.9 Hz, 1H), 7.91 (dd, J = 2.0, 8.0 
Hz, 1H), 7.42 (ddd, J = 2.0, 7.9, 8.2 Hz, 1H), 7.15 (ddd, J = 2.3, 8.2, 8.6 Hz, 
1H), 6.07 (s, 1H), 5.63 (b*s, 2H), 4.38 (d, J = 12.2 Hz, 1H), 4.17 (d, J = 13.8 
Hz, 1H), 4.02 (dd, J = 5.9, 12.2 Hz, 1H), 3.52 (dd, J = 6.9, 9.6 Hz, 1H), 3.30 
(s, 3H), 3.09-3.00 (m, 2H), 2.61 (dd, J = 10.6, 11.5 Hz, 1H), 2.45-2.31 (m, 
2H), 2.20 (dd, J = 5.6, 9.6 Hz, 1H), 1.91 (dd, J = 5.6, 11.5 Hz, 1H), 1.76-1.68 
(m, 1H). 

Mass (m/z) : 384 (ES + ) 

HI (KBr) : 2931, 2816, 1653, 1608, 1558, 1508, 1435, 1236, 1169, 1103 cur* 
Sk£ : 190-191 °C 

Ttmfitix : C19H22FN7O • 0.lH 2 O£ UT 
fUMit (%) •• C = 59.24, H = 5.80, N = 25.45 

mmm (%) : c = 59.27, h = 5.99, n = 25.25 

KtW: 2-(3-7;^n7x^)-7-(9 a R-t^nKnf7^;l2,l 
-dl.4-***^^-«-' i /u)[1.2,4] T^n[l,5-c]k°y 5^-5^^ 

JR* : 23% (T*fe h ^"CSifefi ; fife©*) 

iH NMR (5 ppm, CDCI3) : 8.00 (d, J = 7.9 Hz, 1H), 7.91 (dd, J = 2.0, 8.0 
Hz, 1H), 7.41 (ddd, J = 2.0, 7.9, 8.2 Hz, 1H), 7.14 (ddd, J = 2.3, 8.2, 8.6 Hz, 
1H), 6.05 (s, 1H), 5.70 (brs, 2H), 4.05-4.15 Cm, 2H), 3.91-3.68 Cm, 3H), 3.32 
(t, J = 10.6 Hz, 1H), 3.07 (dt, J = 3.0, 12.5 Hz, 1H), 2.84 (d, J = 12.5 Hz, 1H), 
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2.72 (d, J = 11.5 Hz, 1H), 2.61-2.26 (m, 4H). 
Mass (m/z) : 370 (ES + ) 

IR (KBr) : 3142, 2871, 2365, 1670, 1605, 1560, 1508, 1458, 1410, 1227, 

1113 cm 1 

: 232-233 °C 

jtmftffi •• C18H20FN7O tLx 

thJH* (%) : C = 58.53, H = 5.46, N = 26.54 
mm\% (%) : C = 58.57, H = 5.55, N = 26.48 
glfcfllO : 1-15-T 5 / -(2-77^-2-^*2,4] h 5 T/n[l,5-c] 

fc . y ^i/>-7-^/v]-4 — ti/??/vtr^y ??^-4-*wv Gb^^io) 

IR$ : 42% (f^^^^^/^ ;3 f-f">"C*S : ^BH ; 

m NMR U ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.14-7.37 (m, 6H), 
6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.05 (s, 1H), 5.60 (brs, 2H), 4.00-4.07 (m, 2H), 
3.21-3.32 (m, 2H), 2.79 (s, 2H), 1.57-1.78 (m, 4H), 1.32 (s, 1H). 
Mass (m/z) : 390 (EI + ) 

IR (KBr) : 3142, 1682, 1653, 1608, 1558, 1497, 1446, 1417, 1369, 1240, 
1182 cm 1 
K£ : 240-241 «C 
TbMfttit : C21H22N6O2 t b-C 
l+^jfi (%) : C = 64.60, H = 5.68, N = 2 1.52 

mmm (%) : c = 64.72, h = 5.69, n = 21.64 

gttflll: 1-[5-7^-2-(7^-2-^0[1,2,4]M)T/p[1 ) 5-c) 

-a-tui) 

JW«l©*lfe^C. »J6t*75ytffl^T, *Sft*« (ft**lD * 
jRs£ : 41% (^* J—fls/ h/VJi^-Cff^^B ; 9i"^fe^*> 
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iH NMR ( 6 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.44-7.16 Cm, 5H), 
6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.10 (s, 1H), 5.62 (brs, 2H), 4.24-4.15 Cm, 2H), 
3.50-3.34 Cm, 2H), 2.15-2.03 (m, 2H), 1.83-1.76 (m, 2H). 
Mass (in/z) : 410, 412 (EI + ) 

HI CKBr) : 3229, 2862, 1622, 1597, 1545, 1448, 1381, 1211, 1009 cm 1 
: 258 °C 

Tbmftffi : C 2 oHi9ClN 6 0 2 ■ 0.5 Yfrx-Vk fC 

f+»(%) : C = 61.77, H = 5.07, N = 18.39 

H«£ (%) : C = 61.84, H = 5.09, N = 18.39 
*ttfll2 : 7-[4-(4-^n7x^)-4-^ h^^tf^P 5>J/-1— * 
;k]-2-(77y-2->f^l 1 2 ) 4]HJT/a[l ) 5-c]n 5^-5-^T 

5: > (fc-a^i2) 

JR$S : 46% C^* J — A^SHS* : 

iH NMR ( 8 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.33 (s, 4H), 7.16 
(dd, J = 0.7, 3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.09 (s, IH), 5.76 
(brs, 2H), 4.13 (d, J = 12.9 Hz, 2H), 3.30 (dt, J = 2.6, 12.9Hz, 2H), 3.01 (s, 
3H), 2.12-1.84 (m, 4H). 
Mass (m/z) : 425, 427 (ES + ) 

IR CKBr) : 3340, 3145, 2942, 1647, 1616, 1558, 1508, 1446, 1417, 1387, 

1336, 1234, 1120, 1072, 1008 cm 1 

j&£ : 210-211 °C 

5c3&#W : C 2 iH 2 iClN 6 02t LT 

H-Hltt (%) : C = 59.36, H = 4.98, N = 19.78 

HiUlfi (%) : C = 59.22, H = 5.15, N = 19.72 
gftfllS : H5-75 J -2-(7 7y-2-^*2,4] h 

13) 
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iRsp : 20% (SKj-^^"C#^iS ; 5"t*3R&*&*) 

iH NMR ( 5 ppm, CDCla) : 7.60 (dd, J = 0.7, 1.7 Hz, 1H), 7.51-7.32 Cm, 5H), 
7.17 (dd, J = 0.7, 3.3 Hz, 1H), 6.56 (dd, J = 1.7, 3.3 Hz, 1H), 6.13 (s, IB). 
5.70 (brs, 2H), 4.46 (d, J = 13.9 Hz, 2H), 3.36 (dt, J = 2.3, 13.9 Hz, 2H), 
2.24-2.07 (m, 4H). 
Mass (m/z) : 385 (EI + ) 

IR (KBr) : 3324, 3172, 2770, 2234, 1660, 1610, 1558, 1446, 1415, 1218, 

1186 cm 1 

: 224-225 <C 
Ttmftffi : C 2 iHigN 7 0 • 0.3CH 3 COOC2H 5 i LT 
(%) : C = 64.74, H = 5.24, N = 23.80 
(%) : C = 64.40, H = 5.41, N = 23.81 
m i4: l-U-15-7 5 y -2-(7 7 y-2-^W)[l,2,4] h !) 7^ p[1,5 

#fCc 

: 5% (^ n h ffiM ; ^fe$&*) 
iH NMR (5 ppm, CDCb) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.04 (s, IH), 5.69 (brs, SB), 4.00 
(d, J = 13.7 Hz, 2H), 3.35 (dt, J = 2.3, 12.9 Hz, 2H), 2.63 (s, 2H), 2.19 (s, 
3H), 1.80 (d, J = 12.9 Hz, 2H), 1.53 (dt, J = 4.3, 13.2 Hz, 2H). 
Mass (m/z) : 356 (EI + ) 

IR (KBr) : 3324, 2919, 2857, 1713, 1651, 1614, 1558, 1450, 1417, 1232, 

1124 cm 1 

lft£ : 190-194 °C 

HftttlS : 2-U-15-7 =■ J -2-(77y-2-^W)[l,2,4] h 9 7^[l,5 
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#%WT*#bft5ft£^G 800 mg (2.68 mmol)£ n u 7< * V10 mL*5 
it/g^^l.O mL^fl? U / -;V7 ^ > 0.24 mL (4.03 mmol) *5 

XTfh !)7t h^v-TKItft*?*-?- ^ (4.03 mmoDSrAn^ ^T^2 

,§>LT, tlM-fbl^fe (ft£#!)15) 390 mg^k t LXmtz(fRm 

42%) 0 

iH NMR ( 5 ppm, DMSOcU) : 7.86 (dd, J = 0.7, 1.7 Hz, lH), 7.55 (brs, 2H), 
7.05 (dd, J = 0.7, 3.3 Hz, 1H), 6.67 (dd, J = 1.7, 3.3 Hz, 1H), 6.00 (s, 1H), 
4.42-4.48 (m, 1H), 4.15 (d, J = 13.2 Hz, 2H), 3.46 3.42 (m, 2H), 2.95 (t, J = 
11.2 Hz, 1H), 2.62 (t, J = 5.6 Hz, 2H), 1.86-1.82 (m, 2H), 1.61 (brs, lH), 
1.29-1.15 (m, 2H). 
Mass (m/z) : 343 (EI + ) 

IR (Or) : 3286, 2929, 1651, 1610, 1442, 1417, 1218, 1124 cm 1 

Bb£ : 207 «C 

Ttmftffi : C 16 H2iN 7 02£ LX 

tmW. (%) : C = 55.96, H = 6.16, N = 28.55 

mmm (%) : c = 56.20, h = 6.44, n = 28.52 

y^^-l-^/HIl,2,4]h ]) Tyn[l,5-c]t°y 5i?y-5-W5^ 
^16) 

#fCo 

iRSfS : 14% (gm^^XW&in ; Hfelft*) 

iH NMR ( 5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, lH), 6.03 (s, lH), 5.65 (brs, 2H), 4.20 
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(d, J = 13.2 Hz, 2H), 3.42 (t, J = 5.3 Hz, 2H), 3.27 (s, 3H), 2.85 (dt, J = 3.0, 
10.6 Hz, 2H), 2.85 (t, J = 5.3 Hz, 2H), 2.69-2.60 (m, 1H), 1.95-1.85 (m, 2H), 
1.48-1.25 (m, 2H). 
Mass (m/z) : 357(EI + ) 

IR (KBr) : 3108, 1670, 1610, 1560, 1514, 1446, 1417, 1224, 1113 cm 1 
jH£ : 140 °C 

7V)[l,2,4] b y T y a [1,5 -cl^D v^y-5-^;V7$y (<b£ fe 

17) 

ifc^ : 18% (^* J — /I//^^"^-^*CS*S* ; 

iH NMR ( 5 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.04(s, 1H), 5.61 (brs, 2H), 4.20 
(d, J = 13.2 Hz, 1H), 2.98 (dt, J = 2.6, 11.9 Hz, 2H), 2.90-2.82 (m, 1H), 
2.31-2.21 (m, 1H), 2.00-1.86 (m, 2H), 1.46-1.26 (m, 2H). 
Mass (m/z) : 339 (EI + ) 

HI (KBr) : 3414, 3299, 3091, 3080, 1659, 1643, 1604, 1541, 1441, 1219, 
■ 1126 cm 1 

fflt& : 195 X: 

HMJ18 : 2-(7 7>-2-^^)-7-(4-7x^7 5; tT^U v^-1- 
^)[i,2,4]hy7;/p[i,5-c]fc o y v^y-5-^/l'7$V Ub&VM&) 

J|X^ : 54% (^ J -^/^^rt^X'S^a^ ; 

iH NMR ( 6 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.27-7.14 (m, 3H), 
6.74-6.55 (m, 4H), 6.07 (s, 1H), 5.62 (brs, 2H), 4.24 (d, J = 14.2 Hz, 2H), 
3.60-3.46 (m, lH), 3.15-3.04 (m, 2H), 2.20-2.10 (m, 2H), 1.53-1.44 (m, 2H). 
Mass (m/z) : 375 (EI + ) 
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IR (KBr) : 3151, 1666, 1605, 1556, 1506, 1446, 1410, 1377, 1221, 1184, 
1139,1017 cm 1 

: 202-203 °C 
7tm^ : C20H21N7O • 0.5C 2 H 5 OH£ UT 
fHHK (%) : C = 63.30, H = 6.07, N = 24.60 

mmm (%) : c = 63.n, h = 6.21, n = 24.78 
mmmis 7-(4— <y^r^ v^v ^-i-^f^)-2-(7 7^-2- 

IR^ : 39% ; 51~Jtfet&30 

iH NMR ( 8 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.34-7.23 (m, 5H), 

7.14 (dd, J = 0.7, 3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.04 (s, 1H), 

5.61 (brs, 2H), 4.22-4.14 (m, 2H), 3.86 (s, 2H), 2.98 (dt, J = 2.6, 13.5 Hz, 

2H), 2.75-2.84 (m, 1H), 2.02-1.95 (m, 2H), 1.96-1.37 (m, 3H). 

Mass (m/z) : 389 (EI + ) 

IR (KBr) : 3437, 3200, 3115, 1655, 1609, 1558, 1508, 1456, 1415, 1225 
cm' 1 

: 197 «C 
ytmfttfi : C 2 iH 23 N 7 0 t LX 
ttJMfi (%) : C = 64.76, H = 5.95, N = 25.18 

mmm (%) : c = 64.77, h = 6.12, n = 25.42 

nitmo : 2-(77>-2-^M-7-(4-7x^W5/^y^>-l 
-^/V)[l ( 2,4]h!J7/n[l,5-c]ty §^-5-^^75^ (4t£fe20) 

Jfrm : 16% p-v hffiU ; 

m NMR ( 6 ppm, CDC1 3 ) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.33-7.20 (m, 5H), 
7.14 (dd, J = 0.7, 3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3^3 Hz, lH), 6.03 (s, 1H), 
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5.59 (brs, 2H), 4.22-4.13 (m, 2H), 2.99-2.72 (m, 7H), 1.98-1.88 (m, 2H), 
1.36-1.28 (m, 2H). 
Mass (m/z) : 403 (EI + ) 

IR (KBr) : 3145, 2945, 2860, 2674, 1676, 1647, 1562, 1456, 1448, 1223 
cm* 1 

: 158-159 -C 

H»J21 : 2-(77y-2-^^)-7-[4-(3-7x^a^7^)t" 
^ y ^^_l-^^][i,2,4] h y TV n[l,5-c]fy 5 v^-5-^X 5 V (ft 
£4*21) 

: 75% (g^^^-^/ve^^-i ; 6 . 

iH NMR (5 ppm, DMSO-de) : 9.13 (brs, 2H), 7.98 (dd, J = 0.7, 1.7 Hz, lH), 
7.96 (brs, 2H), 7.35-7.16 Cm, 5H), 6.75 (dd, J = 1.7, 3.3 Hz, 1H), 6.15 (s, 1H), 
4.40-4.51 (m, 2H), 2.97-2.88 (m, 2H), 2.68 (t, J = 7.6 Hz, 2H), 2.13-1.91 (m, 
4H), 1.63-1.51 (m, 2H). 
Mass (m/z) : 417 (EI + ) 

IR (KBr) : 3103, 2929, 2737, 1672, 1628, 1558, 1539, 1502, 1450, 1228 
cm" 1 

gfcjft : 270-273 °C 

mmm: 7~[4-(3,4-v^ f*W^75;)^!l^-l->f/H 
-2-(77y-2-^/*2,4]H7yn[l,5-c]t'!) 5i?y-5-W5y 

(ft£«2) 

HJ>«15©3!f«fefcfliC,*f*i-*T-5^MV^,««flS'fi'* (ft*»22) % 

: 64% ~ ;]s/^* J $-W'&%&§i ; 5i~HM&*) 

iH NMR ( 5 ppm, CDCla) : 7.58 (dd, J = 0.7, 1.7 Hz, lH), 7.14 (dd, J = 0.7, 
3.3 Hz, 1H), 6.89-6.80 (m, 3H), 6.56 (dd, J = 1.7, 3.3 Hz, 1H), 6.04 (s, lH), 
5.63 (brs, 2H), 4.23-4.14 (m, 2H), 3.89 (s, 3H), 3.87 (s, 3H), 3.80 (s, 2H), 
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3.02-2.91 Cm, 2H), 2.84-2.76 (m, 1H), 2.02-1.94 (m, 2H), 1.46-1.24 (m, 2H). 
Mass (m/z) : 449 (EI+) 

IE (KBr) : 3096, 2956, 2798, 2500, 1691, 1622, 1562, 1543, 1508, 1458, 

1230 cm 1 

: 170-171 °C 

jtmftffi • C23H27N7O3 • 0.2H2O t lt 

H-Hfil (%) : C = 60.97, H = 6.09, N = 21.64 
HSJfit (%) : C = 60.98, H = 6.00, N = 21.71 

mmms ■. n-u-is-t ^ y -2-{? ? ^-2-^)11,2,4] f!)T^ 

[ 1>5 _ c ] t °y 5i ;y-7-^/v]tX!);;y-4-^M-N-'<y^7t 
5 K (lt^23) 

^^!l20T-#btL^^^20^, ^b^^^i/ LOmLfc^t/MJ^^T 
0.05 mL (0.39 mmol) fc*S«¥ U ^tl^^Tir^V 0.02 niL (0.31 
mmol) ttttilt^lHWWtfc. lxJ&&T&, RJS^I-TK^it^R 
l^fvl^n^TttffiU MJP£&*i&S^^^ AT *^ Lfc ° ***** 

50mg^a^*^bt#fc (J|X^45%)o 

»H NMR (6 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.35-7.14 (m, 6H), 
6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.58 (brs, 2H), 4.88-4.55 Cm, 1H), 
4.48 (s, 2H), 4.37-4.26 (m, 2H), 2.98-2.88 (m, 2H), 2.07 (s, 3H), 1.80-1.53 (m, 
4H). 

Mass (m/z) : 374 (EI + ) 

IR (KBr) : 3324, 3184, 2942, 2842, 2839, 1616, 1603, 1599, 1508, 1450, 
1437, 1263, 1122, 1024 cm 1 
jM : 132-135 *C 

Hfe$J24 : 7-([l,4']t't°^y v?y-l'-^)-2-(77y-2-^ 
/V)[l,2,4] h y T^P[l,5-c]t°y 5 i?>-5-4^T 5. (^#J24) 
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j -;U/iixf/K'SIS B ltt, (fc£*24) **6*&5|c 

fc UT#fc (M34%), 

iH NMR ( 5 ppm, DMSO-d 6 ) : 8.07 (brs, 3H), 7.36 (dd, J = 0.7, 3.3 Hz, 1H), 
6.77 (dd, J = 1-7, 3.3 Hz, 1H), 6.16 (s, 1H), 4.58-4.50 (m, 2H), 3.35-3.45 (m, 
2H), 2.97-2.83 (m, 3H), 2.25-2.18 (m, 2H), 1.99-1.60 (m, 9H). 
Mass (m/z) : 367 (EI + ) 

IR (KBr) : 3159, 2933, 2640, 2519, 1705, 1672, 1657, 1616, 1570, 1520, 

1498 cm 1 

j»£ : 228-230 t 

HWJ25 : 2-(77y-2-^^)-7"l4-(^*y & 
y-l-^/H[l,2 1 4]M)7^u[l,5-c]kl 5i?y-5-W5V <fls*» 

25) 

JR^ : 53% (g^^/v/^i^'CSMii ; &•&$&*) 

iH NMR (6 ppm, CDCls) : 7.59 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.05 (s, IH), 5.59 (brs, 2H), 
4.33-4.27 (m, 2H), 3.73 (t, J = 4.9 Hz, 2H), 2.95-2.83 (m, 2H), 2.57 (t, J = 4.9 
Hz, 2H), 2.48-2.04 (m, IH), 1.95-1.90 (m, 2H), 1.60-1.51 (m, 2H). 
Mass (m/z) : 369 (EI + ) 

IR (KBr) : 3144, 2956, 1670, 1610, 1560, 1446, 1371, 1336, 1228, 1119 cm 1 

>283 6 C(ftffi) 
5c3d#*f : Ci 8 H23N 7 0 2 t LT 

tUMtC (%) : C = 58.52, H = 6.28, N = 26.54 
mUU (%) : C = 58.52, H = 6.45, N = 26.71 

: 2-(77V-2-^^)-7-[4-(4-^^t^r^-l-'f 
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IR* : 32% (^ / -;v/^=3r-^^T'l¥^0 B B ; 

iH NMR (5 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.04 (s, 1H), 5.74 (brs, 2H), 4.30 
(d, J = 12.9 Hz, 2H), 2.88 (t, J = 12.9 Hz, 2H), 2.63-2.28 (m, 8H), 2.29 (s, 
3H), 1.98-1.90 (in, 2H), 1.61-1.48 (m, 2H). 
Mass (m/z) : 382 (EI + ) 

IR (KBr) : 3117, 2940, 2802, 1647, 1612, 1560, 1446, 1417, 1371, 1335, 
1290, 1165 cm 1 
IKjft : 252 XX&m) 
itmfttfx : Ci 9 H 2 eN 8 0 t LT 

fUMS (%) : C = 59.67, H = 6.85, N = 29.30 

mUW. (%) : C = 59.64, H = 7.01, N = 29.63 

JR^ : 65% J — fr-QWfaBi \ S&©*) 

iH NMR ( 5 ppm, DMSOde) : 7.98 (d, J = 7.9 Hz, 1H), 7.85 (d, J = 8.6 Hz, 
1H), 7.62-7.48 (m, 5H), 7.37-7.30 (m, 3H), 6.14 (s, IH), 5.43 (s, IH), 
4.26-4.20 (m, 2H), 3.30-3.21 (m, 2H), 1.96-1.87 (m, 2H), 1.68-1.63 (m, 2H). 
Mass (m/z) : 439, 441 (ES + ) 

IR (KBr) : 3469, 3315, 3188, 1649, 1610, 1547, 1485, 1433, 1248, 1213 
cm' 1 

M : 239-240 *C 

: C 2 2H 2 oClI , N 6 Oi: LX 
tUH* (%) : C = 60.21, H = 4.59, N = 19.15 
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HSiJlft (%) : C = 60.19, H = 4.60, N= 18.93 
H«>]28: 7 -[4-(4-^D7x^)-4-^ f * Vtf^y f • 
^-2-(3-7;^n7x^^[l,2,4]M]T/n[l,5-c]k^ Y 

£&28) <Mifc 0 

JlX$ : 33% Cx* / — ^"CWH* ; 6£t&*) 

iH NMR (6 ppm, CDC1 3 ) : 8.00 (dt, J = 7.9, 1.3 Hz, 1H), 7.92 (ddd, J = 1.3, 
2.6, 9.9 Hz, 1H), 7.41 (dt, J =5.6, 7.9 Hz, 1H), 7.32 (s, 4H), 7.13 (ddt, J = 1.3, 
2.6, 7.9 Hz, 1H), 6.12 (s, 1H), 5.76 (brs, 2H), 4.13 (d, J = 12.5 Hz, 2H), 3.30 
(dt, J = 2.3, 12.5 Hz, 2H), 3.01 (s, 3H), 2.08 (d, J = 12.9 Hz, 2H), 1.91 (dt, J 
= 4.3, 12.9 Hz, 2H). 
Mass (m/z) : 453, 455 (FAB + ) 

IR (KBr) : 3118, 2946, 1668, 1647, 1560, 1468, 1435, 1381, 1330, 1213, 

1074 cm 1 

M : 210-212 °C 

5tm%ffi : C 23 H 2 2C1FN60 t LT 

fl-M (%) : C = 60.99, H = 4.90, N = 18.56 

XSIIt (%) : C.= 61.12, H = 5.04, N= 18.68 
$££29 : 1-E5-T 5 J -2-(3-7/VtB7x^)U,2,4] h V TJ/olU 

^29) 

: 56% (31^ / — ^"CSJ^fi ; 6£f&*) 
iH NMR ( 6 ppm, CDCI3) : 8.00 (d, J = 7.9 Hz, 1H), 7.91 (d, J = 8.6 Hz, 1H), 
7.50-7.31 Cm, 6H), 7.14 (ddd, J = 2.3, 8.2, 8.6 Hz, IH), 6.15 (s, IH), 5.77 (brs, 
2H), 4.40-4.48 (m, 2H), 3.30-3.40 (m, 2H), 2.23-2.02 (m, 4H). 
Mass (m/z) : 414 (EI + ) 
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IR (KBr) : 2862, 1657, 1606, 1560, 1508, 1437, 1387, 1239, 1215, 1186, 

1122 cm 1 

]R£ : 222-223 °C 

mmmso ■. 2-(7? ^)- 7- (1,2,3,4- x bnKM^/y^ 

-2--f ^)[1,2,4] b y T^n[l,5-c]t°y ^ 5?^-5-W ^ V (fl^t>30) 

: 57%(h^ J1 > / /^ :3 r'^^"^S^BH ; fifet|-^H B B) 
iH NMR (S ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.32-7.18 (m, 4H), 
7.15 (dd, J = 0.7, 3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.05 (s, 1H), 
5.65 (brs, 2H), 4.70 (s, 2H), 3.84 (dd, J = 5.6, 6.3 Hz, 2H), 2.97 (dd, J = 5.6, 
6.3 Hz, 2H). 
Mass (m/z) : 332 (EI + ) 

IR (KBr) : 3139, 1670, 1645, 1601, 1570, 1466, 1419, 1385, 1285, 1240 
cm' 1 

lgfc£ : 218-220 °C 

5c##*f : CisHjeNeO t LX 

f+3£jK (%) : C = 65.05, H = 4.85, N = 25.29 

MWM (%) : C = 65.33, H = 4.91, N = 25.81 

u4 9 ^-2-^^)11,2,4] h V TV n[l,5-c]t'y 5 i?y-5-4^T $ 

IR^ : 81% MJfa y— ->3 ^ ; 

m NMR ( 5 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.19 (t, J = 7.9 Hz, 
1H), 7.16 (dd, J = 0.7, 3.3 Hz, 1H), 6.8l(d, J = 7.9 Hz, 1H), 6.74(d, J = 7.9 
Hz, IH), 6.56 (dd, J = 1.7, 3.3 Hz, 1H), 6.07 (s, 1H), 5.63 (s, 2H), 4.67 (s, 
2H), 3.84 (s, 3H), 3.84 (t, J = 6.0 Hz, 2H), 2.89 (t, J = 6.0 Hz, 2H)- 
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Mass (m/z) : 362 (EI + ) 

IR (KBr) : 1653, 1608, 1560, i444 cm 1 

M : 213-215 V 

jtmftffi : C19H18N6O2 • O.2H2O t LX 

H-#ffi (%) : C = 62.35, H = 5.07, N = 22.96 

mmiU (%) : C = 62.41, H = 5.18, N = 23.05 
H»J32 : 2-(7 7y-2-^/V)"7-(6-^ f^->- 1,2,3,4- if h 7 t K 
n-f y^r/ !) >—2-^/^)[l,2,4] h y.T^n[l,5-c]t o y ^V-5— f >VT 

: 67% (^.— 7"/V"C h P V — V a f ; 6fef&*) 
iH NMR ( 5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, 1H), 7.12 (d, J = 8.3 Hz, 1H), 6.79 (dd, J = 2.6, 8.3 Hz, 1H), 6.73 (d, 
J = 2.6 Hz, 1H), 6.56 (dd, J = 1.7, 3.3 Hz, 1H), 6.03 (s, 1H), 5.62 (s, 2H), 
4.62 (s, 2H), 3.83 (t, J = 5.8 Hz, 2H), 3.80 (s, 3H), 2.94 (t, J = 5.8 Hz, 2H). 
Mass (m/z) : 362 (EI + ) 

IR (KBr) : 3361, 3145, 1656, 1610, 1560, 1506, 1448, 1225 cm 1 
St& : 178-180 °C 
5nlt£$r : Ci9Hi8N 6 0 2 tLX 
fUMt (%) : C = 62.97, H = 5.01, N = 23.19 

mmm (%) : c = 63.12, h = 5.27, n = 23.37 

H»J33: 2-(7?y-2-" f*)-7-<7-* h 1,2,3,4— 7 s " h 7 * K 

V >-2-^/v)[l,2,4]h yTyn[l,5-c]t°!) SS^-S— 

^WJ1©^^*C N MtST^y.SrfflV^, fillet/ (ft£«3) £ 

JjX^ : 66% (T-fe h ^ h D ^"C Mfa^ay; S£J&*) 

iH NMR ( 5 ppm, CDCI3) : 7.59 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
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3.3 Hz, 1H), 7.09 (d, J = 8.3 Hz, 1H), 6.75-6.80 (m, 1H), 6.75 (s, 1H), 6.56 
(dd, J = 1.7, 3.3 Hz, 1H), 6.04 (s, 1H), 5.62 (s, 2H), 4.67 (s, 2H), 3.81 (t, J = 
5.9 Hz, 2H), 2.90 (t, J = 5.9 Hz, 2H). 
Mass (m/z) : 362 (EI + ) 

IR (KBr) : 3402, 3151, 1659, 1610, 1450 cm 1 

jfe, : 166-168 °C 

TumfiVf ■• doHisNeOa t LX 

fYWW (%) : C = 62.97, H = 5.01, N = 23.19 

MM®. (%) : C = 62.65, H = 5.06, N = 23.24 
mmmSi: 2-(7 7 y-2->f /V)-7-(8- ^ > ^^-l,2,M-r h 7 t K 
xiJV*J 3 ^-2-^^)11,2,4] fy7/p[l,5-c]^!) 5S^-5— f >VT ^ 

jR$ : 67% (T-fe b =• ^ MJf^WC/ay ; £&$&*) 

»H NMR ( 5 ppm, CDCU) : 7.59 (dd, J = 0.7, 1.7 Hz, 1H), 7.13-7.21 (m, 2H), 

6.78 (d, J = 7.6 Hz, 1H), 6.74 (d, J = 8.2 Hz, 1H), 6.56 (dd, J = 1.7, 3.3 Hz, 

1H), 6.13 (s, 1H), 5.64 (s, 2H), 4.57 (s, 2H), 3.88 (s, 3H), 3.88 (t, J = 5.8 Hz, 

2H), 2.93 (t, J = 5.8 Hz, 2H). 

Mass (m/z) : 362 (EI + ) 

IR (KBr) : 3338, 1666, 1653, 1618, 1608, 1475 cm 1 
M : 207-210 °C 

£tt*935: 7-(6,7-i^ h 1,2,8.4-* h 7 * K^^^" 2 

/VT 5 ^ (fls£ft35) 

1(7^ : 54% (i-f^t* b 5 f-a V— >3 V ; &&$&*) 

iH NMR ( 5 ppm, CDCla) : 7.59 (dd, J = 0.7, 1.7 Hz, 1H), 7.19 (dd, J = 0.7, 
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3.3 Hz, 1H), 6.69 (s, 1H), 6.67 (s, 1H), 6.56 (dd, J = 1.7, 3.3 Hz, 1H), 6.05 (s, 
1H), 5.61 (s, 2H), 4.61 (s, 2H), 3.89 (s, 3H), 3.88 (s, 3H), 3.85 (t, J = 6.0 Hz, 
2H), 2.88 (t, J = 6.0 Hz, 2H). 
Mass (m/z) : 392 (EI+) 

IR (KBr) : 1650, 1606, 1556, 1513, 1450, 1224 cm"* 
M : 159-161 t 

tgSS^W : C20H20N6O3 • O.5H2O • 0.2(C 2 H 5 )2O t It 
fi-IHfi (%) : C = 61.22, H = 5.43,N = 20.02 
mm (%) : C = 61.35, H = 5.44, N = 20.64 

-2-(77y-2-^^)[l,2 ) 4]H)7yn[l,5-c]t'D *S^-5-^T^ 

mmmi<DumKm^, Mfc-tzr^^zm^x. mmit&m (^^36) & 

#fCc 

IR* : 48% p ; 

iH NMR ( 5 ppm, CDCI3) : 7.63 (dd, J = 0.7, 1.7 Hz, 1H), 7.20-7.36 (m, 3H), 
7.06 (d, J = 7.9 Hz, 1H), 6.58 (dd, J = 1.7, 3.3 Hz, 1H), 6.11 (s, 1H), 5.67 (s, 
2H), 4.70 (s, 2H), 3.82 (t, J = 6.1 Hz, 1H), 2.91 (t, J = 6.1 Hz, 2H). 
Mass (m/z): 411 (EI + ) 

IR (KBr) : 1662, 1653, 1604, 1558, 1446 cm ' 
jgfe£ : 206-208 °C 
7n*#*f : Ci 8 Hi 5 BrN 6 0 t L"C 
U-U m (%) : C = 52.57, H = 3.68, N = 20.43 

mmm (%) c = 52.29, h = 3.75, n = 20.12 
mmm37 ■• 2-[5-r^y-2-(-7 9^-2— r^)[i,2,4]h yr^n[i,5-c] 

t'U ^^^-7-^^1-1,2,3,4-^ h7t Kn-iy^y V V-l—fifr*- b 

y /v (^«s37) 
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J|X^ : 25% (gfcg^fvv-e h!jfaV"-'>B^; 6fe*&30 

iH NMR (5 ppm, CDCls) : 7.60 (dd, J = 0.7, 1.7 Hz, 1H), 7.51 (s, 1H), 7.50 

(d, J = 10.1 Hz, 1H), 7.29 (d, J = 10.1 Hz, 1H), 7.17 (dd, J = 0.7, 3.3 Hz, 1H), 

6.57 (dd, J= 1.7, 3.3 Hz, 1H), 6.06 (s, 1H), 5.68 (s, 2H), 4.75 (s, 2H), 3.84 (t, 

J = 5.9 Hz, 2H), 3.03 (t, J = 5.9 Hz, 2H) 

Mass (m/z) : 358 (EI + ) 

IR (KBr) : 2227, 1652, 1606, 1558, 1512, 1448 cm 1 
]K£ : 187-189 °C 

%mftffi : CisHibNgO •• 0.4H 2 O^ LT 

tUMil (%) : C = 62.60, H = 4.37, N = 26.89 

mmm (%) : c = 62.71, h= 4.30, n« 26.53 

mmmSS : 2-[5-7?;-2-(7 7^-2-^ f/V)[a4]bP7/n[l,5-c] 
t°y 5^^-7--Y/v]-l,2,3,4-x h7t Kn^y^f / JJ ^-7-^/^^T 
5 K (ffc£»38) 

JR^ : 24% 0*^/ — /U"CH.feS ; 6£J&*) 

iH NMR (5 ppm, DMSOde) : 7.87 (s, 1H), 7.65 (m, 4H), 7.40 (d, J = 7.9 
Hz, IH), 7.32 (s, 2H), 7.07 (d, J = 3.6 Hz, IH), 6.67 (m, IH), 6.11 (s, IH), 
4.77 (s, 2H), 3.87 (t, J = 5.9 Hz, 2H), 2.98 (t, J = 5.9 Hz, 2H). 
Mass (m/z) : 412 (EI + ) 

IR (KBr) : 3352, 1653, 1608, 1556, 1448, 1335, 1155 cm 1 
@& : 181-183 °C 

5c*#*f : CisHhNtOsS • 1.3H 2 0£ LT 

tHHiE (%) : C = 49.72, H = 4.54, N = 22.55 

Hfltt (%) : C = 49.99, H = 4.30, N = 22.41 
H»!l39 : 2-(3-7;UtD7x=;v)-7-(l,2 ( 3,4-ff7tKD^ 
y y - 2 -^;i,)[i i 2 > 4]f!}7/D[l > 5-c]^!Jv^>-5-^;l'7^ (ft** 

39) 
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(te£t>39) £#fc 0 

: 49% (^^ y -zi'-effl&di ; 6 

iH NMR (5 ppm, CDCls) : 8.01 (d, J = 7.9 Hz, 1H), 7.92 (dd, J = 2.0, 8.6 
Hz, 1H), 7.42 (ddd, J = 2.0, 7.9, 8.2 Hz, 1H), 7.19-7.10 (m, 5H), 6.08 (s, 1H), 
5.62 (brs, 2H), 4.70 (s, 2H), 3.85 (dd, J = 5.6, 6.3 Hz, 2H), 2.97 (dd, J = 5.6, 
6.3 Hz, 2H). 
Mass(m/z) : 361 (EI + ) 

IR (KBr) : 1653, 1610, 1558, 1484, 1420, 1211 cm 1 
M£ : 223-224 X, 
5c*^«f : CmHhFNb tLX 
H-JMft (%) : C = 66.65, H = 4.75, N = 23.32 

mmm (%) : c = 66.17, h = 4.73, n = 23.15 

mmUO: 2-(7 7^-2--f^)-7-(7S,8aR-7-7« h*V***t: Kn 
fpn[l,2-a]f7^^-2-^*2,4] b V T^cr[l,5-c] tT U 5 5»-5- 

^/vts: ^ (4b-a^40) 

M : 40% (BSfe^?vi'T?Wffe* ; 

iH NMR (6 ppm, CDCls) : 7.59 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.03 (s, 1H), 5.63 (brs, 2H), 4.38 
(d, J = 11.2 Hz, 1H), 4.16 (d, J = 12.5 Hz, 1H), 4.03 (dd, J = 5.9, 12.5 Hz, 
1H), 3.52 (dd, J = 6.6, 9.2 Hz, 1H), 3.30 (s, 3H), 3.09-2.98 (m, 2H), 2.61 (dd, 
J = 10.6, 12.5 Hz, 1H), 2.41-2.31 (m, 2H), 2.20 (dd, J = 5.3, 9.2 Hz, 1H), 
1.92 (dd, J = 5.9, 13.2 Hz, 1H), 1.76-1.64 (m, 1H). 
Mass (m/z) : 355 (EI + ) 

itm^tM : [a Id = +20.4° (29 e C, cl.l5 s CH 3 OH) 

mmUl: 2-C7 7^-2-^l-)-7-(7S,8aS-7-^ h*S/***fc K* 
fap[l,2-a]t°7^^-2— f^)[l,2,4]h yTi/p[l,5-c]t o y 5i^V-5- 
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y{)VT^y (^^41) 

: 20% (ftBfc^f'^Wfeii ; 
iH NMR ( 5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, lH), 5.64 (brs, 2H), 4.37 
(d, J = 11.2 Hz, 1H), 4.14 (d, J = 12.5 Hz, 1H), 3.97-3.91 (m, 1H), 3.32 (s, 
3H), 3.25-3.10 (m, 3H), 2.80 (dd, J = 10.5, 11.9 Hz, 1H), 2.41-1.95 (m, 4H), 
1.59-1.53 (m, 1H). 
Mass (m/z) : 355 (EI + ) 
' JfctfEftft : [o ] D = -40.19° (29°C, c 1.00, CH3OH) 
mmm42: 2-(:7^-2-^/v)-7-(7R,8aR-7-^ I** V* * * fc Kb 
fan[l > 2-a]t:'7^>-2-^^)[l ) 2 1 4]MJ7/n[l 1 5-c]t: a yv^y-5- 

<<)VT $ V (ft^«J42) 

W : 41% (Stlif/K-Sg B B B ; 

m NMR ( 6 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.64 (brs, 2H), 4.37 
(d, J = 11.2 Hz, 1H), 4.14 (d, J = 12.5 Hz, 1H), 3.97-3.91 (m, lH), 3.32 (s, 
3H), 3.25-3.10 (m, 3H), 2.80 (dd, J = 10.5, 11.9 Hz, 1H), 2.41-1.95 (m, 4H), 
1.59-1.53 (m, 1H). 
Mass (m/z) : 355 (EI + ) 

: [a] D = +41.1° (29°C, cl.05, CH3OH) 
Hi£flij43: (-)-2-(77>-2-^^)-7-(t^n Knt°y K[l,2-a] 
t° 7 5? y - 2 - ^ ^)[1,2,4] MJ T y o [ 1,5 - c] hT 9 ? P V - 5 - W ^ T 5> (ft 
£fe43) 

(HPLC) fcttU g&flfcttiJdt#&#]fcLfc. 
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# 7 A : DAICEL CHIRALPAK OD (2.0 cm I.D. x 25 cm 5 » m) 
j^Slffi : ^f-^/2-^n^y — ^ = 50/50 (v/v) 

: 20mL/# 
i&£ : £i& 
IfcfflStffc : 280 nm 

iH NMR ( 5 ppm, CDCla) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.77 (brs, 2H), 
4.14-4.02 (m, 2H), 3.07 (dt, J = 3.3, 12.5 Hz, 1H), 2.91-2.80 (m, 2H), 2.64 
(dd, J = 1.0, 10.6 Hz, 1H), 2.26 (dt, J = 3.3, 11.9 Hz, 1H), 2.12-1.57 (m, 5H), 
1.37-1.23 (m, 1H). 
Mass (m/z) : 339 (EI + ) 

ifcttSft£ : [ab = -22.8° (29^, c 0.200, CHaOH) 

mmmu: (+H-(7?y-2->f^)-7-(*^^k Kof v Kiu-ai 

fcT y *? y -2 - -f /u)[l,2,4] Fy7yo[l,B-d^3)5^-5->f^75y (fc 
£t>43) 

iH NMR (5 ppm, CDCla) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.01 (s, IH), 5.77 (brs, 2H), 
4.14-4.02 (m, 2H), 3.07 (dt, J = 3.3, 12.5 Hz, IH), 2.91-2.80 (m, 2H), 2.64 
(dd, J = 1.0, 10.6 Hz, IH), 2.26 (dt, J = 3.3, 11.9 Hz, IH), 2.12-1.57 Cm, 5H), 
1.37-1.23 (m, IH). 
Mass (m/z) : 339 (EI + ) 

JtJfe** : [a ] D = +23.2° (29°C N c 0.200. CH 3 OH) 

H»J45: (±)-7-(czs-x#t Kn-f^/y y-2-f^)-2-(7?y 

-2— -f/»[i,2,4]b yryp[i,5-c]t° v zv^s-J *r$y at^mz) 

#fCo 

: 72% J -/I'/^S^f^tS^Bl ; Sfe^*) 
iH NMR (S ppm, CDC1 3 ) : 7.57 (dd, J = 0.7, 1.7 Hz, IH), 7.14 (dd, J = 0.7, 
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3.3 Hz, 1H), 6.54 (dd, J = 1-7, 3.3 Hz, 1H), 6.00 (s, 1H), 5.56 (brs, 2H), 

4.00-3.92 Cm, 1H), 3.81 (dd, J = 4.3, 13.2 Hz, 1H), 3.27-3.13 Cm, 2H), 

1.91-1.73 (m, 4H), 1.61-1.25 (m, 8H). 

Mass (m/z) : 339 (EI + ) 

jtmftffi : C 18 H 2 2NeO • 0.2H 2 O£ LT 

ft-gff (%) : C = 63.21, H = 6.60, N = 24.57 

mmV. (%) : C = 63.36, H = 6.41, N = 24.32 

y _ 2 _^v)[l i 2 i 4]hy7/p[l ) 5-c]l^!) 5^-6-f^7 5y 
46) 

: 44% &9 / — /U/ftBfca^-^tfTf JS* ! 6fet&*) 
iH NMR ( 6 ppm, CDCI3) : 7.57 (dd, J = 0.7, 1.7 Hz, 1H), 7.14 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.61 (brs, 2H), 4.29 
(dd, J = 2.0, 12.9 Hz, 1H), 4.15 (dd, J = 2.0, 12.9 Hz, 1H), 2.81 (dt, J = 2.3, 
12.5 Hz, 1H), 2.44 (t, J = 10.9 Hz, 1H), 1.75-1.58 (m, 4H), 1.43-0.92 (m, 8H). 
Mass (m/z) : 339 (EI + ) 
5u«##f : C18H22N6O • 0.2H 2 O£ UX 

ftlMii: (%) : C = 63.21, H = 6.60, N = 24.57 

mmiU (%) : C = 63.26, H = 6.30, N = 24.51 
mmW: 2-(77>-2-^^)-T-(l,2,3 l 4-TF7t KntTnn[l,2- 
a ]f7^V-2-^^)[l,2,4]hyT^n[l,5-c]t°y SS^-S-W ^T%^ 

#fc 0 

: 16% 9 J — ju/titm^^~Z&&& : 
iH NMR ( 6 ppm, DMSO-d 6 ) : 7.87 (dd, J = 0.7, 1.7 Hz, 1H), 7.70 (brs, 2H), 
7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.72-6.63 (m, 2H), 6.08 (s, 1H), 6.01 (t, J = 
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3.0 Hz, 1H), 5.90-5.86 (m, 1H), 4.70 (s, 2H), 4.07-3.93 (m, 4H) 
Mass (m/z) : 326 (EI + ) 

mM0US: 2-(7 7 y-2-^^)-7-(l-> ^-5,6,7,8-f F 7 t Kn-f 
^y[l,5-a]t'r^y-7-^*2 ) 4]H7yn[l,5-c]^y^^^-5- 

JR* : 46% (&MPLC tut film ; Sfetft*) 

iH NMR (5 ppm, DMSO-dc) : 7.87 (dd, J = 0.7, 1.7 Hz, 1H), 7.72 (brs, 2H), 
7.49 (s, 1H), 7.08 (dd, J = 0.7, 3.3 Hz, 1H), 6.68 (dd, J = 1.7, 3.3 Hz, 1H), 
6.18 (s, 1H), 4.65 (s, 2H), 4.11-4.04 (m, 2H), 3.97-3.93 (m, 2H), 2.09 (s, 3H). 
Mass (m/z) : 326 (EI + ) 

Mtm49 : 2-(7 7^-2-^^)-7-(5,6,7,8-ff7t Kn-f ^/[l,2 
- a] t° 7 V > ~ 7- A /V)[l,2,4) h y 7 9 n [l,5-c] fcT 9 5 ^-5— f /I'T 5 
^ (fcl^49) 

: 56% (^IRHPLC^TflfSS ; Sfe©*) 
iH NMR ( 5 ppm, DMSO-d 6 ) : 7.87 (dd, J = 0.7, 1.7 Hz, 1H), 7.74 (brs, 2H), 
7.11 (s, IH), 7.09 (dd, J = 0.7, 3.3 Hz, IH), 6.90 (s, IH), 6.68 (dd, J = 1.7, 
3.3 Hz, IH), 6.22 (s, IH), 4.74 (s, 2H), 4.15*4.02 (m, 4H). 
Mass (m/z) : 323 (EI + ) 

£%0J5O : 2-C7 7 ^-2-^)-7-(5,6,7,8-7 i h 7 t Kn [1,2,4] h V 7 
^p[l ) 5-a]^7e?y-7-'f^)[l,2,4]MJ7yn[l l 5-c]^!) SS^-S—Y 

A'T V (^#350) 

IK* : 46% <Mm=z3-^-?ftffi& ; 66$*) 

iH NMR (6 ppm, DMSOde) : 7.96 (s, IH), 7.87 (dd, J = 0.7, 1.7 Hz, IH), 
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7.78 (brs, 2H), 7.07 (dd, J = 0.7, 3.3 Hz, 1H). 6.66 (dd, J = 1.7, 3.3 Hz, 1H), 
6.29 (s, 1H), 4.85 (s, 2H), 4.26-4.23 (m, 2H), 4.18-4.14 (m, 2H). 
Mass (m/z) : 323 (EI + ) 

mmmi ■. 2-(7 7 ;v)-7-(3 - ^ f ^-5,6,7,8-7 f 7 1 k° 

^5:^>/[l,5-a]t°7^^-7-^^)[l,2,4]hyTyn[l,5-c]fy 5^-5 

turn : 47% (^miPhc^xnn ; 

iH NMR (5 ppm, DMSOde) : 7.87 (dd, J = 0.7, 1.7 Hz, 1H), 7.73 (brs, 2H), 
7.08 (dd, J = Q.7, 3.3 Hz, 1H), 6.68 (dd, J = 1.7, 3.3 Hz, 1H), 6.63 (s, 1H), 

6.17 (s, 1H), 4.73 (s, 2H), 3.98 (brs, 4H), 2.24 (s, 3H). 
Mass (m/z) : 337 (EI + ) 

mmW52 : 2-(77^-2-^^)-7-(3-t: K o *ci/ * ^V-5,6,7,8-7 1 
h 7 fc Kb >f 5 *VIl,5-a] t°7 5?^-7->f A0U,2,4] h !> T ✓ n [l,5-c] f U 

*Jfc«l©^tfe^fll^ M^SX:- ^fflV^ ftMfc#ft (fc£»52) £ 
#7C„ 

JR* : 32% (^SlHPLCfc-CfllSa ; 6&& v *) 

iH NMR ( 6 ppm, DMSO-de) : 7.88 (dd, J = 0.7, 1.7 Hz, 1H), 7.73 (brs, 2H), 
7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.70 (s, 1H), 6.67 (dd, J = 1.7, 3.3 Hz, 1H), 

6.18 (s, 1H), 4.77 (s, 2H), 4.47-4.45 (m, 2H), 4.15-4.09 (m, 2H), 4.01-3.97 (m, 
2H). 

Mass (m/z) : 353 (EI + ) 

H»J53 : 2-(77^-2-^/v)-7-(4,5,6,7-7f7t K* f 7 y n [1,5 
-a]t'7v^-5-'f^)[l,2,4] b !)7/B[l,5-c]^y5 5?>"-6— f 5 is 
(ft£«J53) 

fttz 0 
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W : 40% (g^^^T-S^ifa ; SfeS*) 

m NMR ( 5 ppm, DMSO-de) : 7.86 (dd, J = 0.7, 1.7 Hz, 1H), 7.73 (brs, 2H), 
7.42 (d, J = 2.0 Hz, 1H), 7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.66 (dd, J = 1.7, 3.3 
Hz, 1H), 6.19 (s, 1H), 6.15 (d, J = 2.0 Hz, 1H), 4.78 (s, 2H), 4.21-4.15 (m, 
2H), 4.12-4.06 (m, 2H). 
Mass (m/z) : 322 (EI + ) 

H»!l54: 2-(77y-2-^^)-7-(5 ) 6,7,8-fb7t Knt°U F[4,3- 

d]t°y 5-^-6— Y/v)[i,2,4]h y ryp[i,5-c]t' y 

(4fcl^54) 

#fc„ 

JiX* : 22% (i^iif^t-ff^li ; 5i~^&$*) 

iH NMR (5 ppm, DMSO-d e ) : 8.96 (s, 1H), 8.66 (s, 1H), 7.87 (dd, J = 0.7, 
1.7 Hz, 1H), 7.71 (brs, 2H), 7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.87 (dd, J = 1.7, 
3.3 Hz, 1H), 6.16 (s, 1H), 4.75 (s, 2H), 3.99 (t, J = 5.9 Hz, 2H), 2.97 (t, J = 
5.9 Hz, 2H). 
Mass (m/z) : 335 (EI + ) 

2I»J55: 2-(7 7^-2-^/v)-7-(3RS,9aSR-3-^f-/^^^t Kn 
t°7^y[2,l-c]l,4-^^U-^^-8-^^)ll,2,4]b y T^n[l,5-c]f U 5 

' UlttfllO^ifefc*^ mtST^^V^ ^Sib^ (^^155) £ 

lW : 65% (^l^/S^^^S^ > 

iH NMR ( 6 ppm, CDC1 3 ): 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.90 (brs, 2H), 
4.04-3.91 (m, 3H), 3.64 (dd, J = 7.6, 11.6 Hz, 1H), 3.60 (dd, J = 4.0, 11.6 Hz, 
1H), 3.10 (dt, J = 3.3, 12.5 Hz, 1H), 2.83-2.68 (m, 2H), 2.64 (dd, J = 3.0, 
11.2 Hz, 1H), 2.55-2.33 (m, 3H), 1.38 (d, J = 6.6 Hz, 3H). 
Mass (m/z) : 356 (EI + ) 
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HWJ56 : (±)-2-(77y-2-^^)-7-(t^t Ko f7^/[2,l- 
c]l,4- f-T 5? V - 8- >f /V)[l,2,4] KD7 / o [1,5 -c] t"H^y-5-^^7 

(Z^ : 19% (;* * / — /U/ftBI*^'A't?SlSii ; 

iH NMR ( 8 ppm, DMSO-d 6 ) : 7.87 (dd, J = 0.7, 1.7 Hz, 1H), 7.62 (brs, 2H), 
7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.67 (dd, J = 1.7, 3.3 Hz, 1H), 6.05 (s, 1H), 
4.16 (t, J = 13.2 Hz, 2H), 3.05 (d, J = 12.2 Hz, 1H), 2.98-2.68 (m, 3H), 
2.62-2.40 (m, 4H), 2.38-2.10 (m, 3H). 
Mass (m/z) : 358 (EI + ) 

m% it&Vol 20.0 mg 

7 $ h—X 143.4 mg 

Hk$9k 3 f^-fV 30.0 mg 

t Kadfi/^n kfyv-feywn— * 6.0 mg 

^f7 1? >J|g_£^_kl£^ 0-6 mg 

ft 200 mg 

M£ljtfij2 : ^-fe/l^'J 

W% fc£^14 20.0 mg 

T^^J^ 995 m % 

Xf7'Jyi-7^V7^ 0-5 mg 

|f 120.0 mg 

$g#J0!|3 : £#t#] 

^ {fc£t>31 2.0 mg 

nm^yxtt 200 -° m s 
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24.0 mg 
50.0 mg 
1.72 mg 
277.72 mg 

-*-m. ^AttSS*^ flgj®m*fcfi^^S#©^ifiLtt^m, «F& 
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1. 5* (I) 




R3fi^; (A) 



SSr^-TS) * 5£ (B) 





■Bl 
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<S»T/V3^^ 7? )V*;v**i/, 7 NR 4B R 5B (5fc<K R 4B &£ 

XBi^TKSfJR-?©**. X B2 f*NR 4B2 R 5B2 (3;^ R 4B2 fc<fctfR 5B2 te^ft^ftliu 
|BR4A*3 t ttJ ? R 5A tl^aT'fo5) b N 

teST/va*^ 7 7^^t^->, 7?^s NR 4B3 R 5B3 a*** 
R4B3^j:i)tR5B3 ( i^^^tulBR 4A fcctt>*R 5A ^I^^X'fe5) , ^n^y, 

|^-©^|IJl^±^fc5XBi^X B 2^pg!-t-5^^m : fi-^f-^o-C*^# 
±^fo5XBii:X B 2^^^tL^^i-^^*®^^-^ic^oT^fP^»^ 



[3;»t\ Xci*5it/X C2 ^l^l-^fc«^^o-C, **JK^ B^tit<f4^tt^ 
/v, NR 4C R 5C (iSt 1 x R 4C *5 «£ t^R^tt^tL^ttSfflER^ «£ t>'R 5A <t & 5 K 

try 5i?^fl*#*fc»i-toJISiW : *** L 5*- 

2*B*<0[1,2,4] b V T^/ n[i,5-c] t°y 5 5?Vfi#ft*fcW:*©*«±W*£ft 
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[l,5-c]fy ^^^R^ffrSfefl-tOSlBffiiWSS^Sitt. 

[1,2,4] b y ry^[i,5-c]h'v 5: i?>mmfct-tz}$z<Dmm±m-%ztiz>t$. 0 

6. |A45tfoJ^ 
m.^T^V\?ynt.tc ii^A- t K n - 1,4 - * tr fc 5 W*©«Sffl 
5«B*0[1,2,4] h!)7yn[l,5-c]^!) S t?^f|2»flc*fctt-t©*S±flF* £ft 

^&Tfc5tt#©g6B5lB#©[l,2,4] b y T>^o[l,6-c]try $ V>mMfctitz 
tt©[l,2,4] h !)7/o[l,5-c]^!) $ fctt*©im±l*&£ ft 

9 t y p [i,5-c] tr y 5 ^ >-^3f # $ t. tt-t ©na±fF* $ ft 5 &<> 

11. R8*ss: (B) -r^^n5S-efcsit*©l5Hi~4©v^-rn^(-lB«© 

[1,2,4] h y T^o[i,5-c]t°y ^ i?i/mmft$.tc}tt<Dm&±¥tmztiz>%.o 

biiiib*o[i,2,4] b y 7yn[i,5- c ]t'!J 5 b^najfls^fcfi^oKaiff** 

13. xBi^TK^^-efesii^^lsiaiiiB^^ti^] h y 7yn[i,5- c ]f 

y *$?:^$fr*fctt*©i&a±it*3ftsi*- 

14. xB^xB2^p^i-^^*M^±Kfe'9, ^ox^x 82 ** -eft-eft # 
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[1,2,4] h y r^o[i,5-c]t°y ^ i?^mmfci£tcte j t(Dnm±tm&hz>iM.a 

15. mnixWmfci/? T3^dr^y^T?*>^H*0|5ffll4|B^O[l,2,4] h 
U7/p [1,5-c] t° y ^ * 7t tt^: <DMm±W® is fi % X. 

[1,2,4] h y T^n [1,5-c] t°y $ ^^^^fctt-^^Sil^^H^^o 
17. Y!*5 J;0Y2^CH-Cfe-5lt*©lBlll6l5^O[l,2,4] h !)7/p[1,5-c] 

7" ^ K-Cfc^, XC2^7X«M-?T^?.I**^$aiai7f2*0[l,2,4] h V 7/n 
[1,5-c] t° y 5 V s ^siaf&l£ fc teZ ©ISJ:^ § ft 5i£ 0 

[1,5-c] t° y ^ v> fc fit*: ©ma±fF^ £ ft 5i£o 

20. xci^i^xcz^TK^j^^-efeSW^of^fflieiBSoIi^^] hpjy 

u [1,5-c] t° y 5 v 5 ^ fc tt-t cDglS±fF^ ^51 

21. ft*<DfEISl~20^im^lBf6©[l,2,4] h y T^n[l,5-c]k°y 5 

22. i#^<Dfsim~2om^ft^iBii©[i,2,4] h y ry'c [1,5-c] t°y ^ 

23. ft*O«5ffll~20(DV^-ftL^^C|E«©[l,2,4] b y T / n [l,5-c] tf y 5 

24. |f*(DfSffll~20OV^tL^^IE«O[l,2,4] h y T)/n [1,5-c] t°y 5 

^ ii m ft £ 7c & z (D m m ± fF ^ £ ft s m. z ^ ts 5 o #§ © ^ & «t t>v * fc 
25 it^of&ffli~2o<Dv^tL^^iB«©[i,2,4] h y t;/p [1,5-c] t°y 5: 

/Gil Efel 5 5^S©?^*5 «t t>v £ te«#Jo 

26. lt*O|Effll~20OV^-ftb^^BE«O[l,2,4] h y T ^/n [1,5-c] t° y ^ 
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27. |t*<0|aiai~20^V>-f e tT,^^fBttO[l,2,4] h 3JT/n[l,5-c]t o y 5 

28. |f*(D|5Hl~20<DV^n^^lB«O[l ) 2,4] 1> ^ 7^n[l,5-c] t'!) 5 

29. .77/ ^^A^^^^/Cit^S^i-S^^Of^lS^i^V^fc 

30. * ^ y <^ j; xi/ s. it n^vsM (o m^&(o tc & <d tm <o 

^Bl~20C9V>-f^^{3l|B«cD[l ) 2 ) 4] l> y 7yp[l,5-c]t°!) ^ WWUfctt 
20©V^n^^lB«^[l,2,4] bV Tyn[l,5-c]fc o y 5 v^s^ti^fcfi-^SI 
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